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Letter o »f Transmission 


Chattanooga, Tenn., February 17, 1924. 
Dr. W. R. JILuson, 
Director and State Geologist, 
Frankfort, Ky. 


Dear Sir: 


There is transmitted herewith my report upon the Surface 
Waters of Kentucky, which has been prepared in connection 
with a cooperative agreement between the United States Geolog- 
ical Survey and the Kentucky Geological Survey. 


In addition to the summaries of stream flow data which have 
been collected under successive cooperative agreements I have 
included in this report a certain amount of text matter for the 
purpose of informing the general public, concerning the nature 
of the work which we are doing, the purpose for which it is done 
and the benefits to be derived from such investigations. Special 
emphasis has been placed upon the subject of water power, and 
upon the importance of collecting dependable records of stream 
flow which are so essential to any well planned development for 
power, navigation, water supply or drainage. 


This report has been reviewed by the Section of Reports of 
the U. S. Geological Survey in Washington who made many help- 
ful suggestions and has been approved by the Chief Hydraulic 
Engineer. 

Respectfully, 
Warren R. KIna, 


District Engineer, 
U.S. Geological Survey 
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Preface 


This report on the Surface Waters of Kentucky should 
properly be regarded as a preliminary one due to the lack of an 
abundance of long term and widely distributed records of 
stream flow in Kentucky. It is issued in response to a growing 
demand for full and accurate information concerning the surface 
water resources of Kentucky. The plan of the work has been so 
arranged as to bring together into a single publication for the 
convenience of those who may be interested all available data 
on the surface waters of the State. Funds have not been avail- 
able for any great amount of field work or for much original 
investigation, and under these circumstances the author was 
limited to the study and compilation of existing information. 


In preparing this report free use has been made of the pub- 
lications of the U. 8. War Department, the U. 8. Weather Bu- 
reau, the U. S. Bureau of Census, as well as those of the U. S. 
- Geological Survey. Due acknowledgment is here made to these 
several Federal Departments for reliable information thus se- 
eured. It is felt that the surface water statistics herein pre- 
sented if properly interpreted and used will result in a better 
understanding of the value of the latent hydroelectric power 
resources of Kentucky, and assist materially in their develop- 


ment. 


Director and State Geologist, 
Kentucky Geological Survey. 


Old State Capitol 
Frankfort, Kentucky. 
March 1, 1924. 
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CHAPTER I. : 


GENERAL INTRODUCTION 


Water resources and their utilization are of great e:onomie 
value to the people of Kentucky yet there is probably no subjeet 
of general interest on which so little data are available. Little 
attention has been paid to the rivers and streams of Kentucky, 
officially or otherwise, except in the development of inland 
navigation; and much of the money and energy expended for 
that purpose have been misdirected or wasted through lack of 
knowledge concerning the quantity of water available. This 
apparent lack of interest may be attributed to several causes: 
(1) The navigation works have not brought the prosperity to the 
adjacent country that was anticipated; (2) the State possesses 
vast natural resources in coal, timber, and oil which are re- 
garded by many as an inexhaustible source of fuel and power; 
(3) each city has had to solve the problem of its municipal water 
supply, and water has usually been obtained in sufficient quanti- 
ties nearby: (4) flood damage is confined largely to points along 
Ohio river, the control and regulation of which lies outside the 
jurisdiction of the State; (5) drainage of swamp lands has been 
jeft largely to private enterprises. 

The utilization of the streams of Kentucky may be briefly 
summed up under the following heads, all of which have a direct 
bearing upon the public welfare and economic life of the State: 
Domestic and public water supplies, industrial uses, navigation, 
flood control, water power, and drainage. These will be dis- 
cussed briefly in the order named. 


Pusiic WATER SUPPLIES 


Domestiz and public water supplies are obtained from cis- 
terns, springs, wells, lakes, and streams; the quality, adequacy, 
and availability of the supply being the determining factors. For 
the most part, individual farms and small isolated settlements 
obtain their water either from open wells or springs. Cisterns 
are used at many places where underground water can not be 
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obtained within reasonable depth or is of poor quality. Oftimes 
a stream or small reservoir furnishes water for stock, while the 
cistern, which contains collected rain water, furnishes the water 
for household uses. Those sources of supply are inadequate for 
towns and cities, and pumping plants have to be installed to raise 
the ground water or to utilize the streams. At the present time 
there are only a few cities or towns in the State that have a 


A Typical Gaging Station. 


population of 1,000 or more which do not use surface water as 
the source of supply. At many places where small streams are 
used to supply comparatively large towns, the demand during 
periods of low water exeeeds the supply and storage reservoirs 
have been constructed to insure against a possible shortage of 
water. The following table has been compiled to show the 
source and the nature of the water supply for 53 cities and 
towns in Kentucky that have a population of more than 1,000: 
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GENERAL INTRODUCTION 5 


The subject of water supply, particularly for large com- 
munities, deserves the most careful consideration and the highest 
technical skill. The watershed from which the supply is to be ob- 
tained should be examined and steps shall be taken to correct 
any evils or sources of pollution that may exist. Careful analy- 
ses of the water should be made at all seasons of the year to as- 
certain the quality of the water under varying conditions of 
temperature and seasonal flow. These analyses should be made 
whether the supply is from ground water or surface water, as 
surface impurities may find their way into the underground 
passages and contaminate the source of supply. In general, un- 
less the drainage area is known to be free from disease-breeding 
elements and is carefully guarded, all public water supplies 
should be filtered and chemically treated in such a way as to re- 
move the causes of water-borne diseases. Bacteriological analyses 
should be made frequently. Though underground water is gen- 
erally clearer than surface water, owing to natural filtration in 
the strata through which it passes, it is usually harder and ear- 
ries in solution a greater amount of mineral impurities. Many 
of these impurities, however, may be precipitated through chemi- 
eal treatment. 


INDUSTRIAL WATER SUPPLIES 


Throughout the State large quantities of water are required 
for industrial plants and it is essential in the lozation of such 
plants that adequate water of a suitable quality should be avail- 
able. Many industrial plants located in cities use water from 
city mains; others have developed their own water supply. Dif- 
ferent classes of industries have. different requirements as re- 
gards quality of water, though it is generally desired that the 
water be soft and contain few mineral impurities. Some in- 
dustries, such as ice making, use the water as an essential 
ingredient of the product, others use it only in the generation of 
steam and for condensing purposes. The water used in boilers 
should be as free from seale-forming substances as possible. The 
most objectionable of these substances are calcium and magne- 
sium sulphates, which, upon evaporation of the water, form a 
hard refactory crust on the sides of the boiler or in the boiler 
tubes. This crust, which is very difficult to remove, is a poor 
conductor of heat and, as a result of its accumulation, the ef- 
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ficiency of the boiler is greatly reduced. It has been estimated 
that a scale half an inch thick will reduce the boiler efficiency 
50 per cent. In addition to the loss of efficiency, the boiler itself 
soon deteriorates owing to the action of these impurities and to 
the additional heat to which it must be subjected in order to pro- 
duce the required amount of steam. There are many kinds of 
patent water softeners and purifiers on the market, some of which 
accomplish the desired result though others are actually in- 
jurious. In the selection of a water softening compound its 
composition should be carefully determined as well as its prob- 
able effect upon the water to be treated. Condenser water is 
likewise essential to the modern steam plant; and though the 
quality of condenser water is not so important a matter as is the 
quality of the boiler water, a much greater quantity is needed. 
This quantity, however, can be reduced somewhat by the use of 
cooling devices that enable the water to be used over and over 
again. Roughly speaking, the modern steam power plant re- 
quires about one second-foot of water for every 250-horse power 
of capacity, an important consideration in the matter of location 
of industrial power plants. 


NAVIGATION 


The improvement of rivers for navigation is an old practice 
in Kentucky. For more than a century works of one kind or 
another for the promotion of river transportation have been 
constructed. Some of these early works are still in service, but 
others have been superseded by more modern equipment. The 
earliest works were constructed by private interests for use in 
transporting lumber and coal from distant points. These, for 
the most part, were crude and of a temporary nature and soon 
came into disuse through lack of maintenance. The State later 
undertook to make several of the streams navigable by the con- 
struction of locks and dams, and several extensive systems were 
begun. Some of the dams were completed, but on account of 
the great cost the State was forced to abandon the original pro- 
jects and a large part of the money expended for this construc- 
tion was a total loss. As railroads were built in the river valleys, 
river navigation gradually diminished. River traffic became 
more and more unprofitable until in some localities, where a 
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slack-water system had been completed, practically no use was 
made of the facilities-afforded. In 1879 the Federal Govern- 
ment assumed control of the navigable waters of the State and 
since that date the previously-econstructed navigation works have 
been operated and maintained by the United States Engineers 
Corps. Many additions and new improvements have been made 
by the Federal Government since it assumed control. At the 
present time there are 28 locks and dams in operation on rivers 
in the State, aside from those on Ohio River. These are distri- 
buted as follows: Big Sandy, 3; Levisa Fork, 1; Tug Fork, 1; 
Kentucky River 14; Green River, 6; Barren River, 1; Rough 
River, 1; and Cumberland River, 1. The average lift of locks 
on the Big Sandy and its tributaries is about 12 feet, on Ken- 
tucky River about 16 feet, and on Green River and its tributaries 
about 141¢. feet. The total length of slack water provided by 
these improvements is 575 miles, distributed as follows: Big 
Sandy, 27; Levisa Fork, 18; Tug River, 12; Kentucky River 
260; Green River, 1874; Barren River, 21; Rough River, 2914 
and Cumberland River, 20 miles. 

Increased freight rates on railroads during the past few 
‘ years have had a tendency to increase the traffic on rivers, and 
this increase will probably become more apparent in the future, 
provided terminals are constructed to facilitate the handling of 
river freight. 

FLoop CoNTROL 


The principal flood damage in the State is at points along 
Ohio River. The larger cities of the State, aside from those 
along Ohio River, are situated on high ground rather than in the 
river valleys, hence flood-control measures for the interior have 
not occupied a prominent place in the State affairs. The control 
or regulation of Ohio River is a problem of such magnitude that 
it can not be undertaken by a single State. Until the combined 
effort of a group of States is centered upon this proposition or 
until the Federal Government takes hold of the situation local 
protection in the way of dikes and levees is about all that can be 
accomplished, and Ohio River will continue to take a huge toll 
in life and property. At some future time, this problem will 
doubtless be considered as a whole and a solution reached. Just 
what will be the solution is difficult to foresee, but storage or de- 
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tention reservoirs will probably take an important part. Some 
years ago the city of Pittsburg made a detail study of floods there 
and their possible remedy. The matter of constructing storage 
reservoirs on the héadwater streams was considered carefully, 
and it was found that it was not practicable for the city to un- 
dertake such a project because of the immense cost. The land 
that would have been submerged by the construction of storage 
reservoirs is very valuable, and numerous railroads and industrial 
plants of various kinds would have had to be purchased or moved 
to other locations. It was finally dezided to adopt local protection 
by means of channel improvement by construction of levees, and 
by filling in much of the low ground to a point above maximum 
flood level. It would seem, however, that if all States bordering 
on the Ohio River were to pool their efforts and money much of 
the destructive flood damage could be eliminated through the 
construction of detention reservoirs or storage on the main tri- 
butaries of the Ohio. These reservoirs might well serve the dual 
purpose of reducing flood crests and equalizing stream flow, thus 
aiding navigation and development of water-power. 

The Miami Conservancy District has practically completed 
the flcod prevention project on Miami River in Ohio. This 
project. included five large retarding basins which permit only 
that amount of water to pass in a given time that the channel is 
capable of carrying. In addition to the creation of these retard- 
ing basins numerous improvements of the channel were made in 
order to remove obstacles and to inerease-the discharge capacity. 

In the two projects mentioned above, the high cost of land 
rendered the building of large storage reservoirs of the ordinary 
type impracticable. This, however, would not be true on a num- 
ber of other large tributaries, particularly in the mountainous 
or rugged areas of West Virginia and Kentucky. It is not im- 
probable that at some future date a combination of reservoirs of 
various kinds will be constructed to reduce flood damage from 
the Ohio. 

Water Power 


The power possibilities of any stream depend upon the 
quantity of water flowing in the stream and the concentrated fall 
or head which may be developed. 

The use of flowing water for developing power is by no 
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means a new conception. It was practiced in remote antiquity 
and has continued up to the present time; though there have 
been many modifications in the application of water power the 
principle is the same to-day as when first conceived. It is simply 
converting into useful work the potential energy of a column of 
water as it falls from one level to another. Until about 50 years 
ago the use of water power was confined to the point where it 
was generated, and it remained for the electrical engineer to de- 
vise ways and means of transporting the energy to meet the power 
demands of larger industrial centers, which were remote from the 
source of supply. This has been achieved through the electrical 
method of generation and the perfecting of high voltage trans- 
mission, and there are now transmission systems throughout the 
country using voltages from 100,000 to 220,000 by which energy 
is earried 100 miles or more. Electric power is nominally the 
product of the voltage by the amperage, hence by increasing the 
voltage, the amperage, for the same amount of power, is de- 
creased. The heat losses are determined by the current or am- 
perage and the resistance of the circuit, hence if the current is 
decreased sufficiently there will be but little loss from heating 
and a comparatively small wire may be used for carrying a 
large quantity of power at high voltage and low amperage. It is 
no longer necessary to move the factory to an isolated site, in 
order to use water power or to erect a steam power plant at the 
factory ; the power can be transmitted over high-tension wires to 
any point within reasonable distance with but comparatively 
small loss, and there it can be used to turn the wheels of industry 
and propel street cars, or can be distributed for lighting and 
domestic purposes. This has placed the development of water 
power on a new and advanced plane by affording a market a long 
distance from power sites. 


In recent years there has been a growing tendency to inter- 
connect as many plants as possible in a given area to form one 
large central system. By so doing, a greater diversity both in 
sources of power and in power consumption is obtained. This 
is beneficial not only to the power companies as a result of a 
higher load factor for the system but to the consumer who is 
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thereby assured of uninterrupted and better-regulated power at 
a cheaper rate than is possible if each plant is operated alone. 

The water power bill recently passed by Congress has given 
new impetus to the development of water power by opening a 
way whereby the investor has an opportunity to make a fair 
return, and at the same time the interests of the people are amply 
safeguarded. Heretofore the investor in water-power projects 
was so hampered by inadequate and adverse legislation that de- 
velopment along that line had almost ceased. Since the Federal 
Power Commission came into existence applications for permits 
to develop power have been filed amounting to more than twice 
the total hydro-electric horsepower now developed in the United 
States. A large percentage of the applicants will probably not 
carry out their plans for early development, but, after making 
due allowance for such, it still is evident that an era of extensive 
development is beginning. 


Power is the basis of all industry; without it there could be 
no mills or factories, no railroads or steamships. In fact the till- 
ing of the soil is dependent on power whether it be man power, 
horsepower, or tractor machines. This is an age of industrial 
achievement and the demands for power, in order to keep pace 
with this development, are growing so rapidly that eventually all 
known sources will need to be pressed. into service. Statistics 
show that in the State of New York the connected load of in- 
dustrial plants has inereased more than 100 per cent in the last 
six years. The same is true of many other States, and all States 
have shown a marked increase along this line. 

Up to the present time the great bulk of the country’s power 
has been produced from coal from which, under the most favor- 
able conditions, it is possible to recover for power purposes only 
about 20 per cent of the energy which it contains. On the other 
hand, it is possible to recover 90 per cent of the energy from fall- 
ing water. Those who have investigated the extent of our 
natural resources realize that the supply of coal and oil is not in- 
exhaustible. The rapid depletion of the supply of coal is 
strikingly illustrated by the fact that 800,000,000 tons of coal 
were mined in the United States in 1920. The demand upon 
the oil supply is also heavy. It is therefore essential to conserve 
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the supply cf both eoal and oil by the development of water 
power wherever such development is economically possible. 


In a recent address before the Advisory Council of the 
Federated Engineers Development Corporation Dr. Charles P. 
Steinmetz, one of the world’s best authorities on the subject of 
electric power, has this to say with respect to the power situation 
in the State of New York: ‘‘If we in New York State would 
develop all our available water power, by the present established 
metheds, we could shut down every steam engine and steam loco- 
motive and run our industries and railroads by hydro-electric 
power, using coal for domestic heating only. Such water power 
development would reduce our coal consumption to about 10,- 
000,000 tons, less than one-fifth of what we use now.’’ ‘‘Our 
experience with coal strikes and railroad strikes this year, has 
made it clear that a change must be made and it will probably be 
drummed in more forcibly still during the coming winter, that it 
is not safe for the Empire State to rely upon coal. There is one 
way out—it is to make ourselves independent as far as the coal 
industry is concerned by developing our water power.”’ 

It is not possible to supplant all or perhaps even a large part 
of the existing steam power plants in Kentucky by water power, 
but it is possible and desirable to satisfy a large part of the in- 
creased demand for the next few years in this way and thus con- 
serve coal and afford relief to the transportation systems of the 
country which during normal times are heavily overburdened. 

The country will doubtless be dependent upon coal for 
domestic heating purposes for generations to come. Further- 
more, the use of coal for its by-products is an industry which is 
developing rapidly and will in the future take a large part of 
the coal output. It will therefore be seen that there is ample 
field of use for all sources of energy that can be developed econo- 
mically and the need for developing all of these sources the 
point of maximum efficiency is a fast-growing one. 

Statistics compiled by the United States Geological Survey 
show that an average of about 40,000 tons of coal a month is 
consumed in Kentucky by public-utility plants that have a capa- 
city of more than 100 kilowatts, the power output from which 
averages about 22,500,000 kilowatt-hours a month or about 314% 
pounds of coal per kilowatt-hour of electrical energy. This in- 
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dicates that the present average demand for energy would re- 
quire about 100,000 horsepower in electrical machinery, assum- 
ing a load factor of about 40 per cent. The actual installed 
capacity in steam-generating units is about 150,000 horsepower. 
It is estimated that without the use of storage the rivers of the 
State are capable of producing 100,000 horsepower under mini- 
mum fiow conditions and that supplemented by adequate storage 
or auxiliary steam plants this figure might be increased to about 
300,000 horsepower. There are at present no large hydro-elec- 
tric power plants in Kentucky. It is seen, therefore, that avail- 
able primary water power exceeds the combined installed capa- 
city of the public-utility power plants in the State. 


Interconnection of power systems has been developed to a 
high point in various parts of the country and has resulted in 
increased efficiency and in lower cost of generating power. This 
trend toward consolidation of power interests will doubtless con- 
tinue and it is conceivable that the Central States will some day 
be enveloped by one large power system by which both water 
power and steam power will be distributed to all important cen- 
ters. The Keokuk development on the Mississippi, the Muscle 
Shoals development on the Tennessee, and the Ohio River Falls 
at Louisville, together with large and properly located steam 
power plants might well form the principal bases of such a sys- 
tem. 

A combination of benefits may often be obtained through 
the improvement of a river if the structures are properly de- 
signed. Power and navigation have been combined with great 
success. The Keokuk development and those at Hales Bar and 
Muscle Shoals on Tennessee River are noteworthy examples and 
the same kind of improvement has been proposed for a number 
of other points along Tennessee River. The State of Illinois is 
now undertaking improvement of a similar nature for the Chi- 
cago drainage canal and Illinois River, where a complete pro- 
gram for water power and navigation has been mapped out. In 
other places flood control has been included in navigation and 
power enterprises. In the Western States it is a common prac- 
tice to consider irrigation and power together, and water power 
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has formed an essential part of the public water-supply projects 
of San Francisco and Los Angeles. 

The cost of improvement for a single purpose often renders 
& project inadvisable whereas, if other features were added and 
each bore its proportion of the cost, the project would prove pro- 
fitable. 

In order to illustrate how the development of water power 
might be connected with improvements which are primarily for 
another purpose, the writer has chosen Kentucky River as a 


View of Kentucky River at Dam No. 14 at Heidelburg, Ky., taken Oct. 
10, 1921. On this date there was approximately 1,000 horsepower of useful 
energy being dissipated at the toe of the dam, 


specific example. This river has been improved so as to afford 
slack-water navigation from Ohio River to Beattyville, a distance 
of 260 miles, by means of a system of 14 locks and dams; the 
average lift of each is about 16 feet. Hence, the total fall of 
about -225 feet is concentrated at 14 different points. 

The writer believes that successful development of water- 
power is achieved only when ample storage is provided for sup- 
plementing the low-water flow. At some places the flow is regu- 
lated naturally by large lakes, springs, or glacial-fed streams, 
but where these do not exist the low-water flow should be sup- 
plemented by artificial storage. This is true of the Kentucky River 
where the high-water flow is probably 1,000 times as much as the 
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extreme low-water flow. The Middle and South forks of the 
river appear to offer ample storage facilities for securing the 
desired regulation. If a dam ranging from 75 to 100 feet in 
height and a power plant were constructed on each of these 
streams and water-power equipment, all connected to a single 
transmission line, were installed at each of the 14 navigation 
dams, a power system would result from which it appears that 
practically constant power could be realized through careful 
regulation of the storage water. 

__Above Beattyville the river divides into three main forks, 


é View of Kentucky River at Dam No, 4 at Frankfort, Ky., taken Oct. 
7, 1921, showing approximately 2,800 horsepower wasted energy. 


each having a much higher gradient than the main stream. 
Middle and South forks are free from railroads and there ap- 
pear to be several feasible sites for the construction of high 
dams. If a site were chosen on Middle Fork just below Buck 
Creek and one on South Fork a short distance above Booneville, 
the catchment areas would be about 500 and 750 square miles, 
respectively. The mean annual run-off at these points. is prob- 
ably at least 500 and 750 second-feet, respectively ; a yearly total 
of about 365,000 acre-feet for Middle Fork and 547,000 acre-feet 
for South Fork. Now, if dams 75 feet in height were constructed 
at the two points mentioned, the storage capacity of the reservoirs 
formed by each would probably be about 100,000 acre-feet, with 
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a flowage area of about 4 or 5 square miles. The stored water 
in these reservoirs would be sufficient to give a constant flow of 
1,000 second-feet for a three months’ period. This flow, added 
to the normal low-water flow of North Fork, would make the low- 
water flow at Beattyville at least 1,100 second-feet. Therefore a 
power plant located at the first dam below Beattyville, where the 
fall is 16 feet, would be capable of developing about 1,600 horse- 
power throughout the low-water season, and this figure would be 
inereased at each dam downstream, owing to the inflow from 
other tributaries, until at the dams below Frankfort more than 
2,000 horsepower could be developed, so that at the 14 dams the 
average horsepower would be about 1,800, giving a total develop- 
ment of about 25,000 horsepower. - These power plants might all 
be equipped with the latest remote-control devices which would 
ereatly lessen the cost of operation. They would all connect the 
same transmission line, and this line would pass through the 
heart of the Bluegrass region, which furnishes an ‘extensive 
market for power. During high-water periods it would prob- 
ably be possible to release enough water at the storage dams to 
generate sufficient power to make up the deficit when the naviga- 
tion dams are either partly or completely drowned out. Under 
this condition there should be the same amount.-‘of generator 
capacity at the two storage dams as at the all navigation dams 
combined. If operated under a single system the power output 
could be regulated eompletely-in accordance with the-demand— 

As the writer sees it, there is at present a total of about 225 
feet concentrated at the navigation dams on Kentucky River 
which might well be used for the generation of power. The 
major cost of such a development is the construction of dams and 
as these are already constructed and flowage rights are already 
settled, all that remains to be done is to install the hydraulic: 
and electrical equipment, and necessary transmission lines. 

At this point it may be well to call attention to the develop- 
ment proposed and now under construction by the Dix River 
Power Company on Dix River near Highbridge, Ky. Dix River 
is an important tributary of Kentucky River and any develop- 
ment there would work in well with the scheme outlined above:. 
The plan&’ for the Dix River development call for a 275-foot 
dam across the gorge at a point where the crest length would be 
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only about 750 feet. This dam, which will be the highest east of 
the Rocky Mountains and one of the highest in the world will 
form a lake about 25 miles long. The company proposes to 
install equipment for developing about 25,000 horsepower at 
this point. When completed this will be the first large hydro- 
electric development in the State. A gaging station has been 
maintained at this site for the past ten years, in order to deter- 
mine the flow. Without these data the project would probably 
not have been undertaken. 


_ View of the Kentucky’ River at Beattyville, Ky. Slack water naviga- 
tion extends about 4 miles above this point. 


DRAINAGE 


Drainage of swamp lands is a problem of great importance 
to the State of Kentucky, for drainage of these lands means ad- 
ditional homes and crops and therefore increased economic 
wealth. Considerable areas in several counties in the western 
part of the State are unfit for cultivation bezause of insufficient 
natural drainage, chief among which are the areas along the 
lower part of Green River and Tradewater Creek. This land 
is rich in vegetable mold and once it is properly drained is eap- 
able of producing bumper crops. 

Drainage is accomplished by the construction of main canals, 
whose slope and capacity are sufficient to carry away the excess 
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water from the whole area, and.lateral canals and drains which 
conduct the water from the damaged land to the main canals. 
. Accurate surveys are necessary for determining the most bene- 
ficial location of canals and drains, and adequate information as 
to the quantity of water to be handled is essential to the correct 
design of these drains. 

The following table shows the status of drainage projects 
in Kentucky as compiled by the United States Bureau of the 
Census. These are advance figures and subject to future cor- 
rection. 


Status of drainage projects in Kentucky. 
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Other statistics compiled by Bureau of the Census show that 
there are still 573,300 acres of land in Kentucky needing drain- 
age. 
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CHAPTER II. 


STREAM FLOW INVESTIGATIONS 
VALUE OF STREAM FLow Recorps 


The foregoing chapter treats of the utilization of the streams 
of Kentucky and shows that public water supplies and industrial 
plants are dependent upon the quantity and the quality of the 
water; that navigation possibilities are determined by the quan- 
tity and the width and depth of water, and the structures for 
providing the same must be of sufficient stability to withstand 
maximum floods. Flood protection measures are dependent 
wholly upon the quantity of water and the condition of the cross 
sectional area of the channels through which it must pass. Water 
power is determined by the quantity of water in the streams and 
the head or the vertical distance that the water falls. Drainage of 
swamp or water logged lands is accomplished by providing suf- 
ficient channel capacity for carrying away the water from the 
land. Thus it is seen that wherever water is to be utilized, the 
quantity is the important factor, and it is the only factor that 
can not be readily determined within a short space of time. 

The ftiew of water in any stream is extremely variable, not 
only from day to day but from year to year, and in order to ob- 
tain an adequate knowledge of the quantity of flow and its distri- 
bution throughout the seasons, it is necessary to carry on a sys- 
tematic method of gaging throughout a period of years. The 
value of a stream-flow record increases directly as the length of 
record. It should never be less than five years and preferably, 
for base stations at least, not less than ten years. The longer 
the record, the more accurate can be the forecast, though or- 
dinarily a ten-year period will include a combination of fairly 
low and high-water years, a knowledge of which is essential be- 
fore undertaking the development of any large or important 
project. 

People have too often been guided by the principle that 
‘“«There is no use worrying about water which has gone over the 
dam.’’ This is clearly shown by the lack of appropriations made 
for collecting data, for never has the annual appropriation for 
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stream gaging in Kentucky been more than a few hundred dol- 
lars, a trival sum for so broad a field of endeavor. We gain knowl- 
edge from past experiences and a knowledge of the water that has- 
passed furnishes the only clue as to the quantity of water that 
may be expected to come in the future. Knowing what the dis- 
charge has been in the past it is then only a matter of mathe- 
matical calculation and engineering skill to construct works that 
will meet all requirements and fulfill all conditions to which they 
are apt to be subjected. The importance of stream-flow records 
is shown in the following excerpt from a letter that was written 


Dix River Gorge near Burgin, Ky., about 3 miles above the proposed 
dam site of the Dix River Power Co. This dam will be 275 feet high and 
will extend from cliff to cliff. Gaging station is located at this bridge. 


to Major H. C. Fiske, district engineer, U. S. War Department 
at Chattanooga, Tenn., by James W. Rickey, chief hydraulic 
engineer of the Aluminum Co. of America under date of Novem-. 
ber 23, 1920: 

““Had it not been for the stream-flow records that have beert 
taken by the Government on the Little Tennessee River and its 
tributaries since 1898, it is doubtful if our company would have 
undertaken this pretentious development. . . . Unfortun— 
ately we can not make our Congressmen and Senators view the 
matter in the proper light.’’ 

The taxes paid to the State of Tennessee in 1920 by this: 
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company on the plant referred to amounted to more than $45,- 
000. Probably almost as large a sum was paid in taxes to the 
State of North Carolina in connection with the same develop- 
ment. The above mentioned company has constructed one 
hydro-electric plant that has an installed capacity of 75,000 
horsepower and their ultimate development will consist of nine 
such plants having a combined capacity of about 400,000 horse- 
power. 


History oF STREAM-GAGING WorK IN KENTUCKY 


Previous to 1910 the only records of stream flow in Kentucky 
were so fragmentary that they were of little or no value. In 
1910 representatives of the Madison Electric & Power Co. estab- 
lished a gaging station on Dix River near Burgin, Ky., and 
records of flow have been continued at this station without in- 
terruption up to the present time. 

In 1915 the State geologist of Kentucky entered into a co- 
operative agreement with the Director of the United States 
Geological Survey for the purpose of operating gaging stations 
at several places in the State, and as a result gaging stations were 
established on Cumberland River at Cumberland Falls, and at 
Burnside, Ky., on South Fork of Cumberland River at Nevels- 
ville, Ky., and on Green River at Munfordville. Records at 
all of these places are continuous up to the present time, the 
work having been carried on through subsequent agreements 
between the above-named parties. During the same year the 
United States Engineer Corps cooperating with the United States 
Geological Survey established gaging stations on Eagle Creek 
near Glencoe; on Elkhorn Creek at the Forks of Elkhorn; on 
Levisa Fork at Thelma; on Tug Fork at Kermit, W. Va.; and on 
Blaine Creek at Yatesville. These records likewise have been 
continued to date. From the above it will be noted that at only 
one point in the State, Dix River near Burgin, is a ten-year 
stream-flow record available and only nine other places have re- 
cords of five years’ duration been obtained. All these data 
previous to October, 1918, have appeared in United States Geo- 
logical Survey Water Supply papers but are republished here 
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for the sake of convenience. The following summary shows the 
status of stream-gaging work in Kentucky. 


GAGING STATIONS IN KENTUCKY 


BIG SANDY RIVER BASIN: 


1. 


Levisa Fork at Thelma, Ky. 

Established June 1, 1915. 

Operated at present by U. S. Engineer Corps, 2d Cincinnati District. 
Daily discharge published for 1915 and 1916; gage heights and 
measurements in 1917. Shift occurred in 1917. No discharge 
measurements made since March, 1917. Computations of dis- 
charge for 1918, 1919, and 1920 have been made by U. S. Engineer 
Corps. 

Tug Fork at Kermit, W. Va. (on State line). 

Established June 1, 1915. 

Operated at present by U. S. Engineer Corps, 2d Cincinnati District. 
Daily discharge published for 1915 to 1917. No discharge measure- 
ments made since May, 1917. Discharge computed for 1918, 
1919 and 1920 by U. S. Engineer Corps. 

Blain Creek at Yatesville, Ky. 

Hstablished June 1, 1915. 

Operated at present by U. S. Engineer Corps, 2d Cincinnati District. 
Daily discharge published for 1915 to 1917. No discharge measure- 
ments since April, 1917. Discharge computed for 1918, 1919, and 
1920 by U. S. Engineer Corps. 


LICKING RIVER BASIN: 


4, 


Licking Diver at Farmers, Ky. 

Established July 20, 1915; discontinued June 30, 1920. 

Maintained by U. S. Engineer Corps, Ist Cincinnati District. Gage 
heights only published for 1915 to 1917. No measurements since 
November 9, 1916. Fair rating curve developed for low stages. 
Licking River at Falmouth, Ky. 

Established January 1, 1914; discontinued July 31, 1916. Main- 
tained by Public Health Service during 1914 and 1915, thereafter 
by U. S. Engineer Corps, 1st Cincinnati District. Daily discharge 
published for August, 1915, to July, 1916. Discharge computed 
only for time that a station was in operation on South Fork as the 
gage on Licking River indicates flow below the junction except at 
low stages. 

Licking River at Catawba, Ky. 

Established July 14, 1916. Discontinued July 5, 1920. 

Maintained by U. S. Engineer Corps, 1st Cincinnati District. Dis- 
charge published for 1916 and 1917. Rating curve based on 
measurements made in October, 1916, and January, 1917. No 
measurements since January, 1917. 


Licking River at Morning View, Ky. 

Established September 17, 1915; discontinued September 30, 1916. 
Maintained by U. S. Engineer Corps, 1st Cincinnati District. Oc- 
casionally affected by backwater from Ohio River. Discharge 
computed and published. 

South Fork of Licking River at Hayes, Ky. 

Established July 7, 1916; discontinued July 6, 1920. Maintained 
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Dye S. Engineer Corps, 1st Cincinnati District. Rating curve not 
determined. No measurements since January, 1917. Gage heights 
and measurements published in 1916 and 1917. 


9. South Fork of Licking River at Falmouth, Ky. 
Established July 27, 1915; discontinued July 31, 1916. Maintained 
by U. 8. Engineer Corps, Ist Cincinnati District. Backwater from 
Licking River during high stages. Discharge computed and pub- 
lished. 

KENTUCKY RIVER BASIN: 

10. Kentucky River at Frankfort, Ky. 
Established March 18, 1905; discontinued July 21, 1906. Located 
at the government dam. Published record consists of gage heights 
and one discharge measurement. 

11. Dix River near Danville, Ky. é 
At Danville city water-works dam. Gage heights only May 1 to 
August 26, 1805. 

12. Dix River near Burgin, Ky. 
Establishec July 2, 1910. Originally maintained by State Geolog- 
ical Survey and Madison Electric & Power Co. At present operated 
by Tennessee district in cooperation with State geologist. Dis- 
charge published to 1920. 

13. Elk Creek at Forks of Elkhorn, Ky. 
Established April 26, 1915. 
Operated at present by U. S. Engineer Corps, 2d Cincinnati District. 
Discharge computed and published for 1915 to 1917. } 
Wo discharge measurements made since July, 1917. Computations 
of discharge for 1918, 1919, and 1920 have been made by U. S. Engi- 
neer office. 

14. Eagle Creek at Glencoe, Ky. 
Established April 29, 1915. 
Operated at present by U. S. Engineers, 2nd Cincinnati District. 
Discharge published for 1915 to 1917. One discharge measure- 
ment made since May, 1917, by United States Geological Survey. 
Computations of discharge made by U. S. Engineer Corps for 1918, 
1919, and 1920. 


SALT RIVER BASIN: 

15. Rolling Fork of Salt River at New Haven, Ky. 
Established June 16, 1905; discontinued March 31, 1906. 
Published record consists of gage heights and two discharge 
measurements. 


GREEN RIVER BASIN: 

16. Green River at Munfordsville, Ky. 
Hstablished February 27, 1915. 
At present operated by Tennessee district in cooperation with State 
geologist. Discharge published to September 31, 1920. 


CUMBERLAND RIVER BASIN: 

17. Cumberland River at Cumberland Falls, Ky. 
Established April 1, 1915. (Records August, 1907, to December, 
1911, obtained at same location by Viele, Blackwell & Buck). 
At present operated by Tennessee district in cooperation with State 
geologist of Kentucky. Discharge published to September 30, 1920. 
Station well rated. 

18. Cumberland River at Burnside, Ky. 
Established October 1, 1914. Long record of gage heights by 
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Weather Bureau. Gage is on South Fork but indicates flow of 
main stream below junction. At present operated by Tennessee 
district in cooperation with State geologist of Kentucky. Discharge 
published for 1914 to 1920. 
19. South Fork Cumberland at Nevelsville, Ky. 

Established March 10, 1915. 

Operated at present by Tennessee district in cooperation with State 
geologist of Kentucky. Discharge published to September 30, 1920. 


SUMMARY: 
At present five stations are being operated by U. S. Engineer Corps, 
Sd Cincinnati District, and five stations by Tennessee district United 
States Geological Survey, in cooperation with the State geologist. 
Three stations formerly operated by the 1st Cincinnati District, U. 
S. Engineer office were discontinued in 1920. 


PHYSIOGRAPHY 


The physiographic features of the State are extremely 
varied. The mountainous Cumberland Plateau area in the east- 
ern part of the state merges into rugged hilly land, thence into 
low plateau land which comprises a large part of the State, and 

. finally into the low lands situated along the rivers near the west- 
ern boundary of the State. 


The mountain district comprises about one-fifth of the area 
of the State and has the general characteristics of the Appala- 
chain region of which it is a part. The ranges, which are 
deeply cut at intervals by rivers, are long and narrow and ex- 
tend northeastward. The elevation of the highest points of the 
mountain ranges that form the eastern boundary of Kentucky 
is slightly over 4,000 feet, but the average elevation of these 
ranges is about 3,000 feet. These mountains for the most part 
are heavily forested. 


The area bordering the mountain district and extending 
westward and northwestward for a considerable distance has a 
very rough and rugged topography. This region is known as 
the Mississippi Plateau. It is interspread with occasional hills 
several hundred feet in height and is deeply cut by large and 
small water courses. 


The famous Blue Grass region lies northwest of this rugged 
area and extends to Ohio River. The general elevation of this 
region is from 800 to 1,000 feet; the hills along the southern 
boundary reach an elevation of 1,500 feet and the land along 
Ohio River on the north has an elevation of about 400 feet. 
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Still farther westward the physical features are more like a 
vast, yet varied table-land. Extensive erosion by streams has — 
rendered the surface uneven, although there are no great dif- 
ferences in elevation. 


Price Current Meters. 


STORMS AND PRECIPITATION 


The State lies in the normal storm paths, especially in the 
path of rain bearing storms which originate in the Southwest or 
on the western coast of the Gulf of Mexico. These storms usually 
move northeastward, pass up the Mississippi Valley and on 
entering the Ohio Valley bring general and frequent rains to 
Kentucky. The Precipitation increases with altitude, the highest 

average precipitation occurring in the upper Cumberland region 
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and the lowest in the lower Licking River valley. The average 
annual precipitation ranges in different parts of the State from 
about 35 to 51 inches; the average for the State is about 45 
inches. From year to year the annual precipitation at any single 
point may vary more than 100 per cent. The maximum precipi- 
tation usually occurs in March, and the minimum oceurs during 
the months of September and October. 


CHAPTER III. 
RIVER SYSTEMS 


The principal river systems of the State are the Ohio and 
its tributaries, consisting of the Big Sandy, Licking, Kentucky, 
Salt, Green, Tradewater, Cumberland, and Tennessee rivers. 
These will be briefly discussed in the order named. 


Outo RIver. 


The Ohio is a river of such vast national importance that 
its improvement and utilization can only be very briefly men- 
tioned in a report of this kind. In point of drainage area it 
ranks as the sixth river in the United States, and includes 204,- 
000 square miles, lying in 14 different states. As regards quan- 
tity of water carried it is probably exceeded only by the Missis- 
sippi and the Columbia. 

The normal drop in water level from Catlettsburg to the 
mouth, a distance of about 650 miles, is 220 feet or an average 
of about 4 inches per mile of river. This fall is quite uniform- 
ally distributed except at Ohio Falls at Louisville, where in a 
short distance the river has a normal drop of about 26 feet. 

The minimum flow of the Ohio at the mouth is probably 
about 25,000 second-feet and the maximum flood discharge in 
the neighborhood of 1,500,000 second-feet. At Louisville the 
extremes are probably somewhat less than half the above figures. 

The extreme range in stage at various points along the river 
in Kentucky is from 45 to 72 feet. 

Navigation improvements of one character or another have 
been in progress on the Ohio for nearly one hundred years, but 
the first dam to provide slack water under the existing project 
for complete cannalization was completed in 1885. Prior to that 
time improvements consisted principally of open channel work. 
The present project, which is being carried out by the U. 8. 
Army Engineer Corps, consists of providing nine foot naviga- 
tion throughout the length of river from Cairo to Pittsburg by 


> 
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means of locks and dams of the movable type with navigation 
passes. Fifty-two such dams are included in the project of 
which 37 are completed and 7 more are under construction. 
When the latter are placed in operation the 9 foot project will 
have been completed between a point 50 miles below Louisville 
and Pittsburg. The average lift of these locks except for those 
at Ohio Falls is about 8 feet. 


The United States Weather Bureau has obtained and pub- 
lished daily records of stage at a number of points along the 
Ohio and the following table lists such points adjacent to Ken- 
tucky, together with length of record and extreme high and low 
readings, as given in Daily River Stages for 1920 by the Weather 


Bureau. 

Period of Record Maximum Minimum 

STATION é | 
From to s Date S Date 
oD mn 

Normal, Ky. 
Damar Nios )29lee sees --|Nov., 1916 | Date | 68.3 'Mar. €1, 1913./—0.1 | Oct. 20, 1920 
Oliver, Ky. 
Damp NiOn made ES NEE VN) gO) if, SABO Piet ee wee oe ee eee ee 0.0.1. Oct. 21, 1920 


Portsmouth, O: -..:June, 1887 | Date | 67.9 Mar. 31, 1913.) 0.9 |~Oet. 21; 1920 
Vanceburg, Ky. 


Daa VINO. *32. 225 egy, aheL OU UNS yeivk Chllba. aoe ele ee ee on eee O22 Oetker aes 1920 
Maysville, Ky. ..../Oct., 1904 | Date | 66.4 [Mar, 31, 1913. 1.3 | Oct. 18, 1892 
Cincinnati, O, ....|May, , 1873 | Date | Tld ‘Web. 14, 4884.) 1:9 | Sept: 17, 188i 
Fernbank, O. | 

ama Ni Oe ial) eeeeecee 'Meb., 19138 | Date | 63.4 [Meb. 14, 1884../—0.7 1911 
Florence, Ind. 

Dam No. 73925... eevee MEAG Date | (i Apes J. ete SeRecae)) eee eee 
Madison, Ind. ......../Nov., 1899 | Date | 62.8 Apr ps ES 3 2.5 Oct. % 1904 
Louisville, Ky. ../May, 1873 | Date | 46.5 |Feb. 15, 1884.) 1.7 Sept. 10, 1881 
Cloverport, Ky. <..|Dec.,°- 1913 | Date | 55.8 [Peb., 2884 “22 0.7 Nov. 23, 1914 
Hvansville, Ind, .../Apr., 1873 | Date | 48.4 |Apr. 5, 1913../—0.3 Nov, 7, 1895 
Henderson, Ky. ...!Oct., 1909 | Date | 47.9 [Apr. 5, 1918..| 1.0] Oct. 14, 1904 
Mt. Vernon, “ind...lOct.,) 1904) Date) bass Apr whe 191s.) Sept. 11, 1904 
Shawnveton, Ill, .|Jun*, 1910 | Date | 59.5 |Apr. 5, 1913.) 0.0 1856 
Paducah, Ky. .......May, 1878 | Date | 54.3 |Feb. 28, 1884./—0.7 Oct. 30, 1895 
Ox Tal gona Giese ea: Tune, 1871 | Date | 54.8 |Apr. 4, 1913../—1.0 1° Dee. 24, “1871 


No regular discharge gaging stations have been maintained 
on this stretch of river and the only authentic records of flow 
available are a few discharge measurements made by the U. S. 
Army Engineers during the low water seasons of 1892 and 
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1895, and listed in the Chief of Engineers reports for those 
years. 


These are shown in the following table: 


| 5 
| > oo 
» ue! a 
Date | Location = go = 
| wo) Ss qo : 
/ ee) Me oo au 
| oO <q a> A 
| 
| 
1892 | 
Oct. 24 .|Below mouth of Scioto River : 
Oct. 25 .|Below mouth of Scioto River. ia 
Nov, 1 ...|\Below mouth of Kentucky River 0. 
Nov. 1 ....Below mouth of Kentucky River 0. 
Nov. 2 ..|\Below mouth of Kentucky River 0.6: 
Nov. 19 .|\Below mouth Wabash Rivev........ 1.3 
Nov. 22 ./Below mouth Cumberland Rivev.......... 2.0: 
eae .|3elow mouth Tenness.e River ............. ihe 
5) / 
Nov. 2 ...|' miles above mouth Tennessee River|—.70 | 5509 1.855 10218 
Nov, 4 ..,|At Paducah below Tennessee River..|—.68 | 27373 85 22303 
Nov. 5 ..|At Paducah below Tennessee River..|—.61 | 27931. 714 | 21262 
Nov. 6 ../2 mi. above mouth Tennessre River|—.57 5497 1.827 10041 
Nov. 6 ..|Tennesse? Riy. 1000 ft. above mouth —.57 6915 1R588 10601 
Nov. 10 .!2 miles above Bay City, Il... .-.| 0.44 | 3427 2.670 9149 
Nov. li -|At Bay City, Il. 24 | 418 | 9174 


NOTE.—Gage heights for measurements made in 1882 are referred to the 
low water of J881. Measurements of Nov. 2-6, 1895, are referred to Paducah 
Zage, those of November 10, 11 are referred to the Bay City gage. 


The report of the Chief of Engineers for 1902 also shows a 
discharge measurement made at Louisville when the stage was 8 
feet, discharge was 112,520 second-feet. 

The population of the Ohio River water-shed is roughly 
about 15,000,000 people, a large proportion of which is situated 
in the Ohio River Valley proper. The river is used alternately 
for public water supply and sewage disposal by many large cities 
and necessarily this fact has given rise to a great deal of con- 
cern over the public health at points farther downstream. The 
problem has been investigated to a considerable extent by the 
U.S. Public Health Service and by the cities themselves, to de- 
termine the extent of polution which exists and to derive ways 
and means of protecting public water supplies from injurious 
elements. This can and is being accomplished by means of 
modern sewage disposal plants and filteration plants for the 
purification and treatment of raw water. 

Water power development on the Ohio is not practicable at 
any point except at Ohio Falls, where there is a concentrated 
fall of about 26 feet. Dams such as those used on this river are 
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not adapted to the development of power and are serviceable 
for only the purpose for which they were intended, viz., to pro- 
vide adequate water transportation from Pittsburg to the mouth. 

There has been much discussion during the past 20 years re- 
garding the power resources at Ohio Falls and indications are 
now this historic piece of river will soon be put to the task of 
supplying electrical energy to a large industrial region. The 
Federal Power Commission has granted a preliminary permit 
for power development at this site, to the Louisville Gas 
and Electrie Company, this development to be included in the 
latest plans of the War Department for navigation improve- 
ment. The final plans for the project have not been worked out 
but in all probability the installed capacity of the plant will be 
at least 100,000 horsepower. This, of course, does not mean 
that the plant will produce 100,000 horsepower at any and all 
times, for there are long periods during the low-water seasons 
when the stream flow is not sufficient to produce more than one- 
fourth this amount of power and also during times of high water 
the head is very materially reduced so that only a portion of 
that amount can be realized. For economical development this 
project must be supplemented by an adequate reserve consisting 
of additional hydro-electric plants which operate largely on 
stored water or stream generating plants, sufficient to make up 
the deficiency of this plant during times of extreme high and 
extreme low water. 

As suggested earlier in this report it seems probable that 
the Ohio Falls development will some time become one unit of a 
large super-power system which will envelope the greater part 
of the Central States east of the Mississippi. 


Bie Sanpy River 


Big Sandy River is formed by the confluence of Levisa and 
Tug Fork, flowing northward for 26 miles and empties into Ohio 
River at Catlettsburg. Most of its channel is narrow and con- 
fined between high hills. The average width is about 300 feet 
and it has an average fall of 1 foot to the mile. The drainage 
area above the mouth of the river is 4,182 square miles. The 
extreme low-water discharge is about 200 second-feet. The 
United States Engineer Corps made a discharge measurement at 
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the mouth of the Big Sandy during the low-water season of 1875 
and found 753 cubic feet per second flowing at that time. ~The 
result of a series of discharge measurements made by the United 
States Engineer Corps at a point just below dam No. 3 at Louisa 
are given in the following table: 


Discharge measurements of Big Sandy River below dam No. 3 Louisa, 


Kentucky. 
ie 2 
Date Sk 2 Se Remarks 
oF os S 
2 cv Eo 
Be aE) Ba 
m2 a> a) 
| Feet | Second- 
Feet | Fer Sec. | Feet 
Oct, 0.0 48 After completion of dam 
Oct. 1.3 1.47 251 | 
June 1.9 1.80 1, 242 
2.3 1, 794 \Hxact date unknown 
July 2.3 yet 2,425 j 
<P} 2.72 3, 319 IfSxact date unknown 
4.3 2.99 4,910 Mxacit date unknown 
July 4.4 2.76 4,029 
July 5.1 2.88 4,817 
5.3 | Baral 6.562 Exact date unknown 
6.3 3.42 7, 150 Exact date unknown 
July 6.5 3.14 6, 463 
Apr. 6.9 1.00 | 2,000 Backwater from Ohio 
Aus. ew 3.89 8, 980 
7.3 3.56 9, 088 Exact date unknown 
| | 
8.3 3.72 10, 525 Exact date unknown 
8.9 4.0) 11, 140 
Be 4.06 12,585 |Exact date unknown 
9.6 | 4.50 13, 437 
10.3 | 4,21 14, 238 Exact date unknown 
| | 
11.0 4.10 14,990 ° 
‘Pi ARS 4.30 15, 938 Exact date unknown 
‘eg | 3.83 14, 259 
12.3 4.64 18, 90/9 Exact date unknown 
13.3 4.71 20, 850 pee date unknown 
13.3 4.73 19, 678 
14.5 4.70 21,605 Exact date unknown 
23.3 6.3 45, 250 
| 


Taken from H. Doc. 235, 56th Cong., 2d sess, 


Levisa Fork rises in the high Cumberland Plateau in south- 
western Virginia and flows northwestward 142 miles to its june- 
tion with Tug Fork. Its drainage area is 2,200 square miles. 
The average fall in the 86-mile stretch between Pikeville and 
Louisa, is 1.5 feet to the mile. 

Tn 1875 the low-water discharge at Becks Shoal and near Big 
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Shoal Branch was determined by the United States Engineer 
Corps as 33 and 60 cubic feet per second respectively. The fol- 
lowing table gives results of discharge measurements made by 
the United States Engineer Corps during 1899 and 1900: 


Discharge measurements of Levisa Fork. 


; A Stage Above Low = 
Date Location Waar Discharge 
1899 Feet Second-feet 
INTO Ning Glreaceee Ab Ove (Gallup: eee neee 0.2 56 
1900 
Octin22 Ato vier Gad Tipe: 5 120 
Sept. 22 -|Above Gallup .... rare 358 
Sept. 22 .|White House Be 282 
Sept. 23 ./Paintsville .... on 230 
Sept. 24 .|Prestonsburg Ane 249 
Sept. 24 .(Mud Creek ... 2.0 947 
SeDe. 2d Pikeville 1,4 S48 


Taken from H. Doc. 2%, 56th Cong., 2d sess. 


In the 12-mile stretch between Pikeville and the mouth of 
Russell Fork the fall of the river is about 40 feet. From the 
mouth of Russell Fork to Grundy, a distance of 40 miles, the 
fall of the river is about 350 feet. 

Russell Fork, the principal tributary of Levisa Fork, is the 
most torrential stream in this basin. In the 12-mile stretch be- 
tween Elkhorn City and the junction with Levisa Fork the fall 
is about 100 feet, and in the 10-mile stretch which extends from 
just above Elkhorn City into Virginia, the fall is nearly 500 
feet. This is the highest gradient on any large stream in the 
State. 


Tug Fork forms the boundary between Kentucky and West 
Virginia above Levisa. The physical features are similar to: 
those on Levisa Fork. The fall in the stretch between its con- 
fluence with Levisa Fork and Warfield, a distance of 35 miles, 
is about 60 feet. In the 50-mile stretch between Warfield and 
the State line the fall is about 200 feet, an average of 4 feet to the 
mile. The following table gives results of discharge measure- 
ments made by the United States Engineer Corps during 1899 
and 1900: 
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Discharge measurements of Tug Fork. 


Date Location Stage ee Low Discharge 
| | 

ieee Feet Sccond-feet 
Ee Sie Dame Vinsonise = | 0.3 | 63 
Wectezs -a ‘Dam Vinson’s : 6 78 
2 a 1.0 171 
ee x | 193 
4 1.2 192 


Taken from H, Doc. 235, 56th Cong., 2d sess. 


The main part of the great Kentucky-Virginia coal region 
lies in the Big Sandy basin. 

Five movable-crest dams with locks have been constructed 
on the Big Sandy, three on the main river and one on each of the 
forks; these afford 6-foot navigation from Ohio River to points 
18 miles above the mouth of Levisa Fork, and 12 miles above the 
mouth of Tug Fork. Above these points channel improvements 
have been made as far as Pikeville and the mouth of Pond 
Creek and these make navigation possible during several months 
of the year. 

Observations of river stage have been made by the United 
States Weather Bureau at the following points in this basin: 


” Es ds 
° Ssh Phe 
Stream Place bokee: Siac Date Si. Date 
oO me bese 
ra TS m ON og oo 
Ayn au An 
Bice Sandy ...2 03. Potala ene 1912-1920] 48.0/Apr. 3, 1908] 0.7] 
Louisa Fork (Pikeville ........ 1907-1920} 50.0\Jan. 28, 1918! .1/Sep. 10, 1887 
Tus Pork 2. . Williamson 1901-1920| 38.3) Jan, 29, 1918] —.8 - 
Russell Fork .... Elkhorn ......|/ 1917 18.0 1.0 1916 


LickmnG RIver. 


The watershed of Licking River lies entirely within the 
State of Kentucky. Licking River rises in Magoffin County, 
flows northwestward for a distance of 320 miles, and empties 
into Ohio River just opposite Cincinnati. Most of the drainage 
aréa is rugged and hilly; and the entire course of the stream is 
extremely tortuous. The drainage area comprises 3,734 square 
miles and is long and narrow; consequently the trubutaries are 
short and have steep slopes which cause very rapid run-off after 
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storms. Practically complete denudation of the basin also 
serves to accelerate the rapidity of run-off so that the low-season 
flow is extremely small for a drainage area of this size. 

Low-water discharge measurements made by the United 
States Army Engineer in 1875 show 13 cubic feet per second 
flowing on September 23 at West Liberty and 19 cubic feet per 
second flowing on November 8 just below Salyersville. The dis- 
charge at the mouth of the river during extreme low water was 
determined as 14 cubic feet per second. The largest tributary, 
South Fork, is said to have been almost dry at times. 

The fall in the 275-mile stretch between Salyersville and the 
mouth of the river is 409 feet; an average of about 1.5 feet to the 
mile. 

In the period 1837-1840 the State of Kentucky made an un- 
successful attempt to provide slack-water navigation in this 
stream through a system of about 21 dams. The project was 
abandoned after an expenditure of more than $370,000. Several 
subsequent surveys and investigations have been made by the 
Government to determine the navigability of Licking River and 
each time the project has been reported unfavorable. 

Observations of river stage have been made by the United 
States Weather Bureau at the following points in this basin: 


1 
Shee Ex 
Stream Place so [E- Date go Date 
=o * bp SE oe 
Fan ce as 
AY An an 
ie | | 
Licking ® Rivers... |Falmouth ...... | Le 1920 =i 3 1854) 0.0/Sep. 12, 1887 
Licking River 2a. |Farmerg ........ “| 8h 1.1|Feb. 9. 1918 5| 
So. Fk, Licking R. cy nthiana te 1920| 21.0!Mar. 27, 1913 ‘0| 
12 | 


KENTUCKY RIVER. 


Kentucky River is formed by the confluence of North, Mid- 
dle, and South forks at Beattyville, the sources of which are in 
the mountainous area in the southeastern corner of the State. 
These tributaries as well as the main stream flow northwestward. 
The Kentucky drainage basin, which comprises 6,900 square 
miles, lies wholly within the State. The upper part of the basin 
above Beattyville is rugged and mountainous, and change in 
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topography from here to the point where the river enters the 
Blue Grass region, some miles below Irvine, is more or less 
gradual. For the most of the distance through the Blue Grass 
region above Frankfort, the river flows in a deep gorge, the walls 
of which consist principally of limestone and are practically 
vertical in places for a height of 200 to 300 feet. Below Frank- 
fort the river valley widens perceivably and the canyon is less 
pronounced. 

In the 255-mile stretch between Beattyville and the mouth, 
the total fall is 226 feet, an average of about 0.9 foot to the mile. 
Slack-water improvement has been made throughout this stretch 
by means of a system of 14 locks and dams, whose average lift 
is about 16 feet. The gradient on the forks is much higher than 
on the main stream. From Hazard, Hyden, and Manchester to 
the junction with the main stream the average fall to a mile is 
about 1.7 feet on North Fork, 2.5 feet on Middle Fork, and 3.1 
feet on South Fork; above those points these streams themselves 
split up, and the slope increases rapidly. 

The principal tributaries of Kentucky River below Beatty- 
ville are: Red River, Dix River, Elkhorn Creek, and Eagle 
Creek. 

Red River rises in Wolfe County and flows almost due west 
to its junction with Kentucky River. For a large part of its 
course it flows through a wide fiat valley. 

Dix River rises in Rockeastle County, flows northwestward, 
and joins Kentucky River just above Highbridge. From the 
mouth of Hanging Fork, 6 miles due east of Danville, to Ken- 
tucky River at Highbridge, the distance by river is 37 miles, 
though the air-line distance is only about 13 miles; this gives a 
fair conception of the very crooked course of the stream. 
Throughout this stretch the river has cut through the limestone 
rock and flows in a gorge whose walls rise almost perpendicularly 
to a height ranging from 100 feet at the upper end to 300 
feet near the mouth of the River. The total fall in this 
stretch is about 200 feet, an average of about 5.4 feet to the mile. 
This river has been investigated for its water-power possibilities 
and a report concerning the same is contained in Kentucky Geo- 
logical Survey Bulletion 21, series 28. 

Both forks of Elkhorn Creek rise in Fayette County and 
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flow northwestward to their junction at Forks of Elkhorn 5 
miles east of Frankfort, thence the stream continues north and 
west and joins Kentucky River 10 miles north of Frankfort. 
Below the Forks the stream meanders through a comparatively 
wide valley which it has cut down about 200 feet below the 
bordering highlands. In general the gradient of Elkhorn Creek 
is high and increases as the stream nears the mouth. The aver- 
age slope on the forks is 4 to 5 feet to the mile, and on the lowest 
10 miles of the main stream the total is about 100 feet or an 
average of 10 feet to the mile. The drainage area above the 
Forks is 415 square miles. 

There appears to be an attractive waterpower proposition 
on Elkhorn creek about 3 miles above its junction with Kentucky 
river provided land damages in the valley do not prove prohibi- 
tive. The drainage area at this point is 467 square miles or 15 
per cent larger than the Dix River, which is now being developed. 
A dam 125 feet high having a crest length of about 2,000 feet 
would create a reservoir or lake 5 miles in length and more than 
a mile in width, sufficient to hold the entire average annual run- 
off from the stream, estimated at 128,000,000 cubic feet or 200,- 
000 acre-feet. The area submerged would be approximately 3,600 
acres. By conducting the water to a power house located on the 
bank of Kentucky River and discharging into the pool from 
Lock 3 an additional 20 to 25 feet of head could be gained. As- 
suming an average annual discharge of 300 second-feet with 
regulation completely effected by the reservoir, it should be pos- 
sible to generate 4,000 horsepower continuously throughout the 
year or 10,000 horsepower with 40 per cent load factor or operat- 
ing 10 hours per day. This site is in a most excellent location 
as regards nearness to market being only 10 miles from Frank- 
fort, 25 miles from Lexington and 50 miles from Louisville and 
Cincinnati, in fact it is practically the center of largest load 
centers of the State. The great value of a project of this kind 
lies in its flexibility and for best results should be operated in 
conjunction with a large central system where it can be used to 
carry peak loads and take the place of a standby plant or oper- 
ated in conjunction with other hydro-electric plants which oper- 
ate on stream flow only. If operated for three low-water months, 
only this development would be capable of producing 16,000 
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horsepower continuously. For short periods it could be made 
to carry most any desired load, the amount depending only upon 
the installed plant capacity. 

Hagle Creek heads in Scott County, flows north for 30 miles, 
then southwest for 20 miles and joins Kentucky River 8 miles 
above its mouth. The drainage area above Glencoe is 445 square 
miles. 

Observations of river stage have been made by the United 
States Weather Bureau at the following points in Kentucky 
River Basin: 


u Es gs 
3H sh 
Stream Place So | ES Date €.-| Date 

“Oo | 4 op "A op 

oo |Ss Pais: 

| Aas an an 

| | | | 

Kentucky River ....... iJackson - 2.) | 1904-1920] 39.0/Mar., 1913 ....) 0.6/Oct. 21, 1904 
Kentucky River —.....|Reattyville | 1902-1920] 46.3|/Feb. 23, 1890/—1.7|/Oct. 27, 1904 
Kentucky River ....|High Bridge..| 1901-1920] 34.6|Mar, 27, 1913] 4.7|Nov. 24, 1912 
Kentucky River Frankfort ...... 1898-1920] 44.0/Feb., 1878 -.. ha ene rere 
| | — 


Saut River 


Salt River heads near the center of the State just west of 
Danville. It flows north nearly to Lawrenceburg where it turns 
sharply to the right and flows west across Anderson, Spencer, 
and Bullitt counties to its junction with Ohio River at West 
Point, Ky. The drainage area of about 2,800 square miles em- 
braces some of the most fertile land in the State. The land is 
more or less rolling with no large differences in elevation, and is 
almost entirely cultivated. The principal tributary is Rolling 
Fork whose drainage area is about half as large as that of the 
main stream. It occupies the southern half of the Salt River 
drainage area and is similar in character to that stream. Beech 
Fork, a tributary of Rolling Fork, is also an important stream. 
Examinations have been made by the United States Engineer 
Corps, from time to time, on both Salt River and Rolling Fork 
to determine the navigability of these streams. The proposals 
to make these streams navigable by a system of locks and dams 
were always reported unfavorable. 


GREEN RIVER 
The Green River basin comprises a large part of the tobacco 
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belt of western Kentucky. It has a drainage area of about 
9,600 square miles, that lies in 25 counties and is almost wholly 
within the State. The surface is rather uneven and is inter- 
spersed with occasional hills, which range from 300 to 400 feet 
in height and are cut by river channels to depths of 100 to 200 
feet at irregular intervals. Many of the irregularities in the 
surface, such as surface depressions or sinks, are caused by solu- 
tion cavities in the limestone strata, which underlie the whole 
area. These depressions, which have no surface outlet, are 
characteristic of the entire basin and account for the vast num- 
ber of springs to be found here. Many of these springs are 
large and maintain a strong flow throughout the year. In at 
least one instance a town having a population of more than 1,000 
obtains its water supply from one of these springs, and at another 
point the water from a spring is used to develop more than 100 
horsepower at a hydro-electric power station on Green River. 
The larger part of the low-season flow in Green River is .sus- 
tained by springs. Mammoth Cave is typical of many other 
large solution cavities in this region which have entrance from 
the surface. Doubtless the underlying formation is honey-combed 
with such cavities which are filled in or covered up with surface 
alluvium. 

Slack-water navigation has been provided on Green River 
from its mouth to Mammoth Cave, a distance of nearly 200 miles, 
and on Barren River from its mouth to Bowling Green. There 
are six locks and dams on Green River, one on Barren River, 
and one on Rough River. The total fall in the 76.5-mile stretch 
between Greensburg, Ky., and Mammoth Cave is 112.7 feet, an 
average fall of about 1.5 feet to the mile. 

The city of Louisville recently filed an application, with 
the Federal Power Commission, for a preliminary permit to de- 
velop power on Green River by means of a dam 150 feet high 
located in the vicinity of Mammoth Cave. The permit has not 
yet been granted. 

The principal tributaries of Green River are Nolin, Barren, 
Mud, Rough and Pond rivers. 

Observations of river stage have been made by the United 
States Weather Bureau at the following points in the basin: 
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tH 3 ns 
ic) Ee: Ec 
Stream Place Ss Ae Date oe Date 
Be | Re Bo 
oY Sa ort Ce 
ie law tah 
: | 
Barren River ............. {Bowling Gr.| 1901 36.5|Jan, 3, 1919 
Green River ... SHOU Sey 1909-1920] 41.3|/Mar. 24, 1919] 6.2;Oct. 9, 1918 
Green River = |Woodbury  ....| 1917-1920] 48.2|\Jan, 5, 1919] 5.5/Oct. 9, 1918 
Green River | Brownsville 1917-1920] 45.0)Jan. 4, 1919} 6.1/Sep. 10, 1919 


TRADEWATER RIVER 

Tradewater River rises in Christian County and flows north- 
eastward to Ohio River. Its basin occupies more or less of a 
diamond-shaped area lying between Green and Cumberland 
rivers. The basin embraces large areas of swamp land as well 
as much highly developed agricultural land. The valley of the 
main river and its tributaries are wide, and the streams are 
tortuous and have little fall. The rest of the land is rough and 
irregular. In addition to the agricultural activities the basin 
supplies vast quantities of high grade coal. 

The river has an average width of about 100 feet toward its 
lower end, and some say that at shoals during low-water periods 
one might walk across the stream dry shod. Discharge measure- 
ments by the United States Engineer Corps in 1881 showed the 
following results: September 7, near mouth of river, discharge 
22.6 second-feet; October 21, at Commercial, discharge 11.2 
second-feet. This was a year of extremely low water, and in the 
average year the low-water flow is probably much greater. 

The United States Army Engineers have reported unfavor- 
ably several times upon slack-water improvements for navigation 
on this stream. 


CUMBERLAND RIVER 

Cumberland River rises in the Cumberland Mountain range 
forming the border between Virginia and Kentucky, follows an 
extremely winding and irregular westerly course through Ken- 
tucky and Tennessee, and emptying into Ohio River at Smith- 
land, Ky., 12 miles up stream from Paduach and the mouth of 
Tennessee River. The upper part of the drainage basin is moun- 
tainous, and the river is walled in on either side by steep hills 
which rise 300 feet or more in height. From Burnside, Ky. to 
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{he mouth of the river the air-line distance is about 205 miles, 
but the distance by river between these points is 518 miles, of 
which 203 miles lies in Kentucky and 315 miles in Tennessee. 

Below Burnside the general characteristics and the fall of 
the river are uniform, there being on one side of the stream a 
high rocky hill and on the other side a low flat several hundred 
feet in width. These flats are very fertile and alternate from 
one side of the river to the other; at no point in the entire dis- 
tance do the hills on the opposite sides extend down to the river 
channel. 

Above Burnside the principal fall of.the river is concen- 
trated at Cumberland Falls and Smith Shoals. The total fall at 
these points is about 65 and 55 feet respectively. Below Burn- 
side the slope of the river is nearly constant, being an average 
of about two-thirds of a foot to the mile in the 328 miles between 
Burnside and Nashville. No railroads parallel or cross the river 
between Nashville and Burnside. 

The bulk of Kentucky’s potential water power, except for 
the Ohio, is located on Cumberland River and its tributaries. 
Several applications are now pending with the Federal Power 
Commission for developments on the upper Cumberland and 
prospects are that work will be commenced on one or more of 
these projects in the near future. As is the case on all-streams 
in this state, commercial power can not be developed economically 
without the aid of storage. The character of the river valley 
above Cumberland Falls is such as to afford excellent storage 
facilities and these will be made full use of in the developments 
now planned. A dam 87 feet high located at the top of Cum- 
berland falls will create a pool extending to Williamsburg and 
will be used primarily as a storage reservoir. The Falls in them- 
selves have a sheer drop of 68 feet at low water, making a total 
head of 155 feet available at this point when the reservoir is full. 
A second dam about 155 feet high is to be constructed at the 
foot of Smith Shoals, 2 miles above Burnside, which will back 
water to the foot of Cumberland Falls and a third dam of about 
the same height is proposed for the South Fork of Cumberland 
River at a point 2 miles above its junction with the main stream.. 
Preliminary plans call for the installation of machinery to de- 
velop 45,000 horsepower at Dam No. 1, 75,000 horsepower at 
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Dam No. 2 and 30,000 horsepower at Dam No. 3, making a total 
installed capacity of about 150,000 horsepower. Stream flow re- 
cords collected since 1915 by the U. S. Geological Survey co- 
operating with the State Geologist of Kentucky have been a 
determining factor in bringing about these developments. 

Investigations are now being made by the U. S. Army Engi- 
neers with a view to erecting high dams on Cumberland River 
between Burnside and Celina, Tennessee, in order to combine 
water power development with navigation on all future improve- 
ments. It is possible that such a project may be entirely feasi- 
ble after the large storage developments are completed on the 
head waters. 

The river below Nashville resembles that stretch above Nash- 
ville, the principal difference being in the wider flood plain and 
the lower hills bordering the river. The fall below Nashville is 
less than half a foot to the mile. 

The principal tributaries of Cumberland River are Laurel, 
Rockeastle, Obey, Stones, Harpeth, and Red rivers, and South 
and Caney Forks. These all resemble the main river in general 
characteristics except that they have much higher gradient. 

The river basin is rich in coal and lumber, and the outlet for 
these and for other products of the basin is the river itself. The 
head of navigation is considered to be at Burnside where the 
South Fork enters the main stream. The river from Burnside 
to the mouth is navigable about 8 months of the year, but during 
the remaining months, the depth of the water over the shoals is 
insufficient to permit any except very light craft to pass. The 
United States Engineer Corps is now at work on a project that 
will provide slack-water navigation with a minimum depth of 6 
feet throughout this stretch of the river. The project proposes 
27 dams, of which 10 are practically completed, and work is now 
in progress on several others. . 

River gages have been maintained by the United States 
Weather Bureau at the following points along the river: Wil- 
liamsburg, Burnside, Celina, Carthage, Nashville, Lock A, Clarks- 
ville, and Lock D. Daily readings have been obtained at these 
points for several years and are published annually by the United 
States Weather Bureau. Discharge records are available at 
Cumberland Falls, Burnside, and Nashville and on the South 
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Fork at Nevelsville, Ky., as well as on several other tributaries 
in Tennessee. 
TENNESSEE RIver. 

Tennessee River is the largest stream flowing through the 
State; comprising as it does a drainage area of 40,700 square 
miles of which only about 1,000 square miles lies in Kentucky. 
It enters Kentucky from the South near the western end of the 
state, where it forms the boundary line between Kentucky and 
Tennessee for a distance of about 12 miles and continues in a 
northerly direction forming the boundary between Calloway, 
Trigg, Marshall, Lyon, Livingston, and McCracken counties to 
its junction with the Ohio at Paducah. It is net only the largest. 
stream in Kentucky but it is likewise the largest tributary of the 
Ohio River. Its absolute minimum flow is estimated at about 
10,000 second-feet. At one point in its course, namely, at Grand 
Rivers, the Tennessee is less than 2 miles from Cumberland River. 
A line of levels run during the low-water season of 1922 shows. 
the water level in the two rivers to be at almost exactly the same 
elevation at this point. 

Tennessee River in Kentucky is navigable throughout the 
year. The following discharge measurements were made at 
Birmingham, Ky., in 1903 by the Mississippi River Commission = 


Discharge measurements of Tennessee River at Birmingham, Ky., 


in 1903. 
Date Gage Height| Discharge Date Gage Height| Discharge 

Feet Sec.-ft. || Feet Sec.-ft. 
Sept. 6 0.92 14,100 | 12, 300 
Waits aa 13, 000 68 11,900 
Septwn ao 92 14,200 -| | 12,100 
Sept ike £90 13, 300: 68 | 11, 800 
Sept; ¢6>i.2 .90 14, 000 12, 300 
Sept."6 13, 000 62 | 12, 900 
Sentiy aiee .90 13, 600 13, 700 
Sept. “7 nc 13, 700 62 12; 800 
Sept... Jt ase. 18, 400 | 18, 300 
Sept. 7 13,200 51 11, 900 
Sept. W ca. .90 13, 400 2 
Sept. 7 ...... 13, 800 51 Lao 
Sept, 8 2... 86 13, 200 12, 100 
jig Soa 13, 300 49 11,600 
Sentara: -86 13,400 | 12, 400 
Sept. "8 \ccas 18, 900 ‘ 4 
Sept. 9-...... .80 12, 500 : es : nets 
Sept. 9... 12° 900 Sapte 18) ee. .34 10, 400 
Sept, 9... .80 12; 700 aie Sueck 134 10, 300 
Sept. 9 13; 200 ; 135 10, 800 
Sent, 10.1... 71 12.500 ‘ 
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DRAINAGE AREAS OF PRINCIPAL STREAMS IN KENTUCKY. 
| 
Drain- 
| age 
Stream Point Tributary to pies 
q. 
| Miles 
ERs veteran Louisa ... OLOy Riv ere wtess | 3, 640 
Big Sandy .. .-| Mouth .. .|Ohio River .| 4,260 
Tug Fork . .| Mouth .. .||Big Sandy River. 1, 380 
Wolf Creek bs .| Mouth . |Tug Fork “A 83 
Rockeastle Creek Mouth Tug- Fork 120 
Levisa Fork Pikeville «sce Big Sandy River} 5... 
Levisa Fork .. Faintsville |Big Sandy River..| 2,080 
Levisa Fork . Mouth .. .|Big Sandy River.. 2, 260 
Russell Fork Mouth . .|Levisa F 660 
Shelby Creek 2 MOTT ae eee ee Levisa 115 
| 
Beaver Creek ...| Mouth | Levisa 250 
Johns Creek . | Mouth . .| Levisa 220 
Paint Creek .-| Mouth . .| Levisa 180 
Blaine Creek | Mouth . i 266 
Little Sandy River _ Mouth 724 
Little Fork Mouth 123 
East Fork ..... Mouth . 156 
Tygarts Creek ..... Mouth . 80 
Kinniconick Creek Mouth . 212 
Lickine nha ver oj fe Farmers 768 
Licking River .| Falmouth 3, 240 
Licking River ..... Mouth 3,730 
Beaver Creek Mouth . 94 
Triple Creek . .| Mouth . O17 
Slate Creek Mouth .... Licking 2 
Fox Creek | Mouth .... Licking 101 
Fleming Creek .| Mouth . ..| Licking 84 
Johnson Creek .| Mouth . ..| Licking 104 
North Fork ... .| Mouth . ..|Licking 75 
South Fork .. || Mouth .... ..| Licking 945 
Stoner Creek ROM OT Ey ps are S. Fk. Licking R. 289 
Hunkson Creek .| Mouth Se tke Ticking: Re 285 
Grassy Creek -| Mouth ..|Licking River ......... 128 
Mud Lick Creek .. | Mouth .... ...Ohio River ..... 97 
Kentucky River Beattyville .... .{Ohio River .... 2,660 
Kentucky River Below Red River...|Ohio River-.._.= 3, 760 
Kentucky River ... .| High Bridge ..|Ohio River ... 5, 040 
Kentucky River ... Mouth .|Ohio River 6, 980 
North Fork of Ky. River... Hazard Kentucky 478 
North Fork of Ky. River...| Troublesome Creek! Kentucky 900 
North Fork of Ky. River...| Mouth Kentucky i 1,3 
Car-Fork a Mouth .... COWIN ES Od gon Bw 86 
Troublesome Creek | -| Mouth .... .|N, Fk. of Ky. R 250 
Quicksand Creek ....... -| Mouth  _.. SN cub ie Oi) Ea he 206 
Middle Fork of Ky. River..| Hyden eee River 218 
Middle Fork of Ky. River..| Mouth Kentucky - River 548 
pacuistuirn . Creeio. 22s. ses Mouth ... ..|Mid. Fk, Ky..R + 1195 
South Fork of Ky. River...... Oneida .. ..|Kentucky -River..|:+::'463: 
South Fork of Ky. Rivev...... Mouth ... .| Kentucky : -Riverz a 3767 
Goose. Creek 22 ees Mouth ... ie Fk. of KypRet| 134246 
, Bedbird—Creek 4 spcetage theo. Mouth .... |S. Fk. .0f 
Sturgeon Creek -. ..| Mouth .| Kentucky» Ri 
Station Camp Cree CLIVE OIE Ey am. Kentucky - F 
GQ GRIver 22): .. Mouth :. Kentucky, 
ilver. Creek .... .| Mouth 


: Kentucky 
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Drainage areas of principal streams in Kentucky—Continued. 


Stream 


Paint Lick Creek 
Hickman Creek ... 
Dix River 
Elkhorn Creek 


N. Fork of Elkhorn Ck 


Eagle Creek .... 


Little Kentucky River .... 


Harrods Creek 
Pond Creek .. 
Salt= River =. 

Clear Creek 


Floyds Fork 
Rolling Fork .. 
Beech Fork 


Little Beech Creek 


Sinking Creek 


Blackford Creek 
Green River .... 
Green River 
Green River .... 

Casey Creek .... 


Robinson Creek 
Russell Creek ... 
Pitman Creek .. 
Brush Creek 
Little Barren River 


Nolin River ..... 
Bacon Creek 
Bear Creek 
Barren River .. 
Lime Creek 


Beaver Creek 
Skegg Creek 
Bays Fork 
Drake Creek ... 
Trammell Fork 


West Fork 
Gasper Creek 
Mud Creek 
Mud River 
Enterprise Creek 


Pond Creek 
Rough River . 

North Fork .. 
Pond River .. 
Deer Creek 


Drain- 

age 

ie Point | Tributary to coy 
q. 

Miles 

Kentucky Rivev.... 114 

Kentucky Rivev.... 97 

../Kentucky Rivet... 415 

..|Kentucky River... 467 

..| Hlkhorn Creek ........ 291 

=i ..| Kentucky River... 495 


Panther Creek *Sccex.ne- 


Canoe Creek 
Highland Creek ... 
Tradewater River . 

Clear Creek 


Crab Orchard Creek 
Cumberland River ....... 
Cumberland River 
Cumberland River 


.| Mouth 
-| Mouth 
-| Mouth 


-| Mouth 
-| Munfordville 
= MR ee 
-| Mouth . 


.| Mouth 
-| Mouth 
-| Mouth 


-| Mouth 
-| Mouth 
| Mouth 
-| Mouth 


-| Mouth .... 
-| Mouth .... 
-| Mouth 


..--| Mouth .. 

-| Mouth 
-| Mouth 
-| Mouth 


-| Mouth 
-| Mouth 
-| Mouth 
| Mouth 


-| Mouth 
-| Mouth 
-| Mouth 
| Mouth 


Mouth .... 


Mouth .... 


Mouth .... 
Mouth .... 


Mouth .... 


Mouth 
Mouth .... 


Mouth .... 


Mouth 
Mouth 


Mouth ... 


TLC o) ERS) Yipee saonea tet 2 oR are 
Mouth of Poor Fk. 
Pineville) ee oy 

Williamsburg 


...| Ohio 
..| Ohio 


..|Salt River 
..|Rolling Fork 
.|Beech Fork . 


.-| Ohio 


...|Ohio 
.|Green 


.-|Green 
..|Green 
..|Green 


..|Green 
..| Nolin 
..|Green 
..|Green 


..| Beaver 
..|Barren 
..| Barren 


..|Drake Creek 
..|Barren River 
..|Green River .. 
.|Green River .. 


.|Green River 


River 
River .. 
River .. 
River .. 
Salt River 


Ohio 
Ohio 


Salt River .... 


Ohio River 
Rivers 2222 
River ... 
River .. 
River ... 

River 


Ohio 
Ohio 


Green 


Green 


Barren 


Barren 


River 
Drake Creek 


Mud oRivers,.2 2. = 
Green River 
Green River .. 
Rough River 
Green River .. 
Green River 


Ohio River .. 
Ohio River .. 
Ohio River 
Tradewater 


Tradewater 
Ohio River 
Ohio River 
| Ohio River 
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Drainage areas of principal streams in Kentucky—Continued. 


Stream Point Tributary to 
| 
Cumberland Cumberland Falls..|Ohio River 
Burnside below 
Cumberland -.. South Fork .............|Ohio River . 
Cumberland .| Celina, Tenn. .||Ohio River . 
Cumberland Nashville, Tenn.......;Ohio River 
Cumberland Clarksville, Tenn. |Ohio River 
below Red River 
Cumberland Mouth Ohio River 
Poor Kerk = .| Mouth .. .|Cumberland 


Clover Fork 
Martin Fork ... 
Yellow Creek 


Straight Creek 
Stinking Creek . 
Clear Creek 
Jellico Creek . 
Marsh Creek .... 


Laurel River 
Rockeastle River . 
Roundstone Creek 
Buck Creek 
Sou. Fk, of Cumberland R. 
Little South Fork 


Fishing Creek 
Beaver Creek 
Red River 

South Fork of Re 


Whipporwill Creek 
Elk Fork 
West Fork of Red River... 
Little River 
Muddy Fork 


Sinking Creek .. 
Eddy Creek 
Livingston Cree 

Tennessee River 
Blood River 


Clarks River 
West Fork of Clarks River 
Humphries Creek 
Mayfield Creek .. 
Obion Creek 
Bayou de Chien 


| Mouth 
.| Mouth . 


-| Mouth 


| Mouth . 
.| Mouth .. 


_| Mouth .. 


.| Mouth .. 
.| Mouth ... 


.| Mouth 


Mouth 


Mouth .. 


Mouth 


Mouth 
Mouth ... 


Mouth ... 
Mouth ... 
Mouth 


Mouth 
State line . 
State line . 
Mouth 


.|Cumberland 
.|Cumberland 
.|Cumberland 


..|Cumberland 

.|Cumberland 
.|Cumberland 
.|Cumberland 
.|Cumberland 


.||Cumberland 


_|Red River 


_..|Little River 
_.|Cumberland River 
_./Cumberland River 
_.|Ohio River 
_|Tennessee River... 


_| Mississippi 


River 
River 
Rockeastle River.. 
Cumberland River 
Cumberland River 
S.Fk.Cumberl’d R. 


Cumberland 


Cumberland River 
Cumberland River 
Cumberland River 
Red River 


Red River 


Red River 


_.|Cumberland River 


Little River 


_|Tennessee River... 


Clarks River 
Ohio River 
Mississippi 
Mississippi 


River 
River 
River 


Drain- 
age 
Area. 
Sq. 
Miles 


Automatic Gage House and Measuring Cable. 


CHAPTER IV. 


BIG SANDY RIVER BASIN RECORDS. 
LEVISA FORK AT THELMA, KY. 


Location.—At Chesapeake & Ohio Railway bridge at 
Thelma, Johnson County, 2 miles below Paintsville. Buffalo 
Creek enters on right about half a mile above station. 

Drawace ArEA.— 2,090 square miles (measured by United 
States Engineer Corps). 

ReEcorDS AVAILABLE.—June 1, 1915, to September 30, 1920. 

Gace.—Vertical staff gage attached to right shore pier -of 
bridge, portion of gage above 24 feet is cut in masonary steps 
on upper end of right abutment; read by John Stambaugh. Sea 
level elevation of gage, 561.82 feet (United. States Engineer 
Corps). 

DISCHARGE MEASUREMENTS.—Made from boardwalk ‘con- 
structed on the lower downstream chord of bridge. 

CHANNEL AND Controt.—Channel straight one-half mile 
above and 300 feet below gage. Bed of stream sandy. Remains 
of coffer dams around piers, and piles at measuring section. 
Primary control about 2,400 feet downstream composed of rock 
which extends three-fourths of the way across stream; remainder 
is firm sand, fairly permanent. ak 

ExTREMES OF STAGE.—1915-1920: Maximum stage recorded 
40.7 feet at 6 p. m. January 29, 1918 (estimated discharge 65,000 
second-feet ; minimum stage 1.30 feet August 25, 26 and October 
16-22, 1918. Highest stage known at this site 42.6 feet, date 
unknown. 

Icnh.—Stage discharge relation probably not affected by ice. 

REGULATION.—Splash dams on tributaries and in main 
stream about 50 miles above used by timber companies may af- 
fect low-water flow to some extent. 

Accuracy.—Discharge measurements made in 1917 ap- 
parently indicate a marked change in stage-discharge relation ; 
no discharge measurements made since 1917; additional measure- 
ments are needed for confirmation before preparing estimates 
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of discharge after 1916. Gage read twice daily to hundredths 
below 10 feet and to tenths above 10 feet. Records good. 

CooPERATION.—Base data furnished by United States Engi- 
neer Corps. 


Discharge measurements of Levisa Fork at Thelma, Ky., during the 
period 1915-1917. 


oO oO 
Date Made by— so) & Date Made by— »| 3 
od irs} a 3} 
a. | a 3|3 
oO & s 
Sec.- 
1915 eee ft. 1916 
Dec. 30/F, C. Sammons ....| 23.95/31,800||Apr. 10|)H. E 
2iF. C. Sammons ....| 23.35:30, 700 11|;H, E 
30/F, C. Sammons -....| 22.90/29, 200 ie eB) 
slj/frye & Sammons| 16.0 |14, 800) 23|H, E 
31|\Frye & Sammons| 14.35/12,700!|Doec. 29|F. C 
2|F. C 
1916 | 
Jan. 4|Frye & Sammons| ° 9.35} 6,390 1917 
5|Frye & Sammons| 8:20] 4,930||Jan. 6|F. C. Sammons........ 29.70.41, 800 
5|Frye & Sammons| 7.95| 4,860 6|F. C. Sammons. | 27.60/45, 700 
6j|Frye & Sammons] 7.4 | 4,400 i|F. C. Sammons. 20.30/20, 109 
6|Frye & Sammons| 7.4 | 4,310 7|F. C. Sammons........ peg eae 
10j\Frye & Sammons] 10.95] 8,780||Feb. 25)H. E, Frye . 21.00/21, 500 
10|\Frye & Sammons| 10.95] 8,950||[Mar. 3|H. E. Frye . 27.10(35, 300 
12|Frye & Sammons| 16.35/17, 400| ‘ 3|H. E. Frye 28.05/38, 300 
12;/Frye & Sammons| 16.10/16, 300}| aE. (Eh (Bryer: < 29.20/41, 300 
13|Frye & Sammons] 17.10/18, 600! 3th. BD. -rryeé 29.10/44, 400 
29|Frye & Sammons] 5.70] 3,030 4\H, E. Frye 32.25|44, 000 
Feb. 1|Frye & Sammons] 9.10! 7, 050)| 41H. E. Frye . ....| 31.70]45, 300 
Mar. 8|Frye & Sammons| 14.15]13, 909 bier = heer yey | 34.05/51, 200 
8|Frye & Sammons| 15.15/15, 000/ Sle 3G. (Bryes 2. | 22.90/23, 309 
; pets & Sammons| 14.05/13, 000 SE He Prye 34.10/54, 200 
| 
9Frye & Sammons| 13.15/11, 500 6|H. BE. Frye ... ‘ | 
9Frye & Sammons] 12.55/10, 600 6|H, EE. Frye ... ...-.| 21.65/19, 900 
22|\Frye & Sammons] 5.2 | 2,050 20|\Frye & Sammons. 10.6 | 7,310 
Apr. 10}. Hee ryen 13.20/12, 100 | 
| 
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Daily gage height, in feet, of Levisa Fork at Thelma, Ky., for the 
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Daily gage height, in feet, of Levisa Fork at Thelma, Ky.—Continued. 
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BIG SANDY RIVER BASIN RECORDS 
Daily gage height, in feet, of Levisa Fork at Thelma, Ky.—Continued. 
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Daily discharge in second-feet, of Levisa Fork at Thelma, Ky., for the 
years ending September 30, 1915-1916. 


Day June| July | Aug.| Sept. Day coe July | Aus.| Sept. 
| 


1915 


| | 
June| July | auee Sept. 
| 

220| 1,120] 7,850} 5;800| 4,120] 7,720) 2,750 620 
205| 1,120) 5, 690/12, 800| 4,920} 5,360] 2,220 645. 

190} 995] 5,030/11,500| 7,980] 4,320) 1,980 7 
190} 755] 6,480) 7, 460) 12,400] 3,470) 2,140 570) 
st 755| 4,920) 7, 080 ae 25 a 1, 470 472 
160} 755] 4,320| 7,200] 6,960) 2,400) 1,680 472 
160; 700] 4,920)/10,000| 8,260} 2,140) 1,540 870 
160) 570/16, 300/10, 000| 12,700} 3,380) 1,400 810 
160} 545/12, 200] 8,540! 11, 800} 10,800) 1,260) 1,470 
160}. 545) 8, 820 ae 7,720| 11,800} 1,120] 1, 260) 
700) 160 545/10, 000/10, 000| 5,470] 8,540 995] 1,120 
620; 160) 545/16, 000| 7,850) 3,650] 7, 460 87 930 
645, 190 810/17, 5,910! 3,110) 6,480 810 810 
495 190} 1, 120]12, 700] 4,720} 2,570) 5,080 700 12 
450| 7,720) 1,900] 9,700} 3,380| 2,570) 3, 920 672 620 
410| 9,250] 2,930) 6,600] 2,140] 2,400] 3,020 620 595. 
370] 5, 910/37, 300] 5,140) 2,570] 2,310] 2, 480 595 755 
890) 2, 660/43, 300] 3,740) 2,660) 1,980) 2, 140 545 620 
430) 2, 480/44, 700} 3,020) 2,310) 2,140 1, 820 495] 1,330 
620) 2, 660}17, 200) 2,480) 2,140} 2,140 1, 400 472 995 
1,900] 2,140) 1, 260) 450 755 
1,680} 2,140) 1,540 480 595 
1,610} 2,310] 1,400 430 472 
1, 680| 2,220] 1, 260 4380 472 
5, 360] 1,980) 1,470 sik 472, 
ee, 13, 600| 1,820) 1,540 472| 1,400 
9,400] 3,290) 1, 900 495} 1,900 
6,720] 21,800] 2,750 520) 1, 260 
4, 920! 31, 400: > 560 390 810 
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Monthly discharge of Levisa Fork at Thelma, Ky., for the years ending 
September 30, 1915 and 1916. 
(Drainage area 2,090 square miles.) 


Discharge in Second-feet 


Run-Off 
(depth in 
Month | Dor inches on 
Maximum | Minimum] Mean. Square | drainage 
Mile area). 
2. | 
1915 
4,520 238 1,520 0.727 0.81 
5,140 272 1, 630 780 
August 3, 560 206 856 409 47 
September . 995 150 480 229 26 
1915-16 
Octobent ss te! 14, 000 255 1,610 .T0 89 
November . 9, 250 160 1, 700 813 91 
December .. 44, 700 545 8, 230 3.94 4.54 
January 17, 400 2, 480 6, 820 3.26 3.76 
February . 13,600 | 1, 610 6, 220 2.98 Beal 
(A OS ee Re eee 31, 400 1, 620 6, 850: 3.28 3.78 
April 11, 800 1,200 {| 3, 880 1.86 2.08 
May ... 2,750 390 952 456 53 
June . | 1,900 472 836 400 45 
July 3, 380 184 737 353 41 
August 24, 400 220 2, 480 119 st 
SeEptenDeN fae a 450 | 130 259 .124 14 
"PRG ay PAP | 44,7 130 3, 380 1.62 22.07 
| 


TUG FORK AT KERMIT, W. VA. 

Location.—About 150 feet above United Fuel Gas Co.’s 
ferry at Kermit, Mingo County. Marrowbone Creek enters on 
right about 2 miles below gage. 

Drainage AREA.—1,240 square miles (measured by United 
States Engineer Corps). 

Recorps AVAILABLE.—June 1, 1915, to September 30, 1920. 

GacE.—Vertical staff gage in three sections attached to trees 
on right bank of river; 0-20 feet, 160 feet above cable; 20-28 
feet, 130 feet below cable; and 38 to 48 feet at cable; read by C. 
C. Preece: Sea-level elevation of zero of gage, 574.77 feet (United 
States Engineer Corps). 

DiIscHARGE MEASUREMENTS.—Made from ear on ferry cable 
or by wading under cable. 

CHANNEL AND ContTROL.—Channel straight above and below, 
bed of stream sandy, control about 150 feet below cable composed 
of solid rock which extends half way across from left bank and 
loose rock placed in river for fording, probably permanent. 

EXTREME OF StTaGe.—1915-1920: Maximum stage recorded 
38.8 feet January 29, 1918 (estimated discharge 51,000 second- 
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feet) ; minimum stage recorded 1.36 feet October 4, 1920 (esti- 
mated discharge 65 second-feet). 
Ick.—Stage-discharge relation rarely if ever affected by ice. 
Accuracy.—Stage-discharge relation practically perman- 
ent; not affected by ice. Rating curve well defined between 85 
and 25,000 second-feet ; beyond these limits the curve is an exten- 
sion. No discharge measurements have been made at this sta- 
tion since 1917 and estimates of discharge since that time are 
withheld until the rating can be verified. Gage read twice daily 
to hundredths below 10 feet and to tenths above 10 feet. Daily 
discharge ascertained by applying mean daily gage heights to 
rating table. Records excellent. 
' CoopERATION.—Base data furnished by United States Engi- 
neer Corps. 


Discharge measurements of Tug Fork at Kermit, W. Va., during the 
years ending September 30, 1915-1917. 


ale ao hl ha 
Date Made by— om | ,2 || Date Made by— oo Gee 
od | Qo od | A's 
| 
Sec.- Sec.- 
1915 Byte) meee 1916 BS ee ee at 
May .22\H.. Bo Frye. | 2.0 181||Mar. 9/F. C. Sammons........| 10.95] 6,580 
June 16[F, C. Sammons...... 4.95] 1,530 9/F. C, Sammons.......| 10.35] 5,790 
Oct. B.0iky Cy Sammons 7 98.3] 101F. C. Sammons... | .8.85] 4,260 
Nov. 16/F. C. Sammons.....| 7.45| 3,320 17|Frye & Sammons....| 4.61/ 1, 200 
Dec. 18|F. C, Sammons.....| 21.75/21, 300! 18|Frye & Sammons...| 4.51| 1,180 
re ae C. Sammons...... 17.00/14.409|/|Apr. 26;Frye & Sammons...| 4.38] 1,070 
J | \ 
1916 27|Frye & Sammons...| 5.06| 1,490 
Jan, s/h. "CC. Sammons. 14.9 |12,100||June 26/F, C. Sammons.....:. 8.65] 4,520 
IF, C, Sammons......| 10.95] 6,790 271F. C. Sammons.. 6.52| 2,580 
ke Cc. Sammons. 10.55| 6, 210) 27\F, C. Sammons... 6.23] 2,400 
9. C, Sammons..... 10.15] 6, 2101) 2711F. C. Sammone........ | 5.78] 2,000 
10\F, C. Sammons.....| 8.9 | 4,570 21E. Cl Sammons. 5.48] 1,810 
l|F, C. Sammons...... 9.45| 5,120! 23|—F. C. Sammons....... 4.65] 1,290 
121F, C. Sammons......| 13.7 }10,600]| 1917 | 
121F. €. Sammons...... 13.5 | 9,660||Jan. .22)F; C. Sammons........| 13.3 | 9,290 
12|r, C. Sammons.....| 12.9 | &910|Feb. 21|Frye & Sammons... 16.45/12, 100 
121F’ G@) Sammons..| 12.4 | 8,410! 251k. C. Sammons... 17. 90115,7 
13|F, C. Sammons......| 12.3 | 8,150 2\—.. GC. Sammons... 17.35|14, 200 
13)F. C. Sammons......| 11.9 | 7,660!|Mar. 3/F. C. Sammons....... 23.85/25, 600 
80/F". . Sammons......| 5.15] 1,610) 3IF. C. Sammone...... 24, 9e/90 000 
Feb. 11F. C. Sammons... 12.0°| 8,360! 3IF, C, Sammons.......| 25.95 29, 100 
2|F, C, Sammons......| 12°95] 9, 390 3IE. CG. Sammons.......| 26.55|28, 400 
2\F. C, Sammone...... 12.55] 8, 470)| 5|F, C, Sammons.......| 30.70 35,300 
3|F. C, Sammons......| 10.95] 6, 4101] S/F. C. Sammone....... 27.,70127, 500 
A iG: Be ee 9.1 | 4,520 23\Frye & Sammons....| 8.10] 3,350 
; aed ae “4 
Mar. Time. C. Sammons... 10.1 | 5, 7301) 24\Frye & Sammon 2 
8iF: C; Sammons......| 14.1 {11,300 25 Frye & eee gt ee 1 a 
8siIF. C, Sammons...... 14.6 |11, 300! 25 4 20, 80 18, 200 
8|F. C.-Sammons......| 14.45/11, 200|[May ° “20) | 485 
9|F. C. Sammons......| 11.45) 7,140 “30 477 
t | 
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Daily gage height, in feet, of Tug Fork at Kermit, 
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years ending September 30, 1915-19. 
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Daily gage height, in feet, of Tug Fork at Kermit, W. Va., for the 
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BIG SANDY RIVER BASIN RECORDS 
Daily gage height, in feet, of Tug Fork at Kermit, W. Va., for the 


years ending September 380, 1915-1920—Continued. 
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SURFACE WATERS OF KENTUCKY 


Daily discharge, in second-feet, of Tug Fork at Kermit, W. Va., for the 
years ending September 30, 1915-1917. 


Day 


1915 


June 


July 


Aug. 


] 5 
Sept. || 


Day 


June| July 


.| Sept. 


.| Nov. 


90 195 
85 118 
118 132 
245 155 
220 Bibs 
220. ee 
| ] 
Jan eee Mar.| Apr.| May | June! July | Aug.| Sept 
| | 
3,980| 6,530] 2,040] 3,720) 1,900 640 382 320 195 
3,640| 8,740| 3,080} 2,840] 1,610 435 305| 305 195 
3,560] 6,310] 6,750| 2,360] 1, 3407 418] 275 260 195 
3,000] 4,900) 8,140} 1,900) 1,220 990] 245 572 350 
2, — 4,160| 5,400) 1,610! 1,100 780 208 at 290 
2,360] 4,250] 4,340] 1,340 935 572 1285| 595] 320 
3, 320! 6,530] 5,100] 1,220 830 935 165} 1,470 148 
10, 300| 6,100] 10,600) 2, 200 830| 2, 200 260) 935 140 
6,310! 5,100) 6,860| 5,100 780| 1,470 418} 1,100 140 
4,700| 5,500] 4,340] 5,700 os 990 185 ie 125 
5, 200| 5,400| 3,080} 5,500] 595 sen 148 990} 125 
10,300) 4,160] 2,200| 6,100 550 730 140| 1,160 125 
7, 900] 3,320] 1,820] 4,700 490 550 148| 1,340 110 
6, 750| 2,520| 1,680] 3, 480 572| 418 140| 2, 600! 110 
4,900] stati 1,610] 2,680 a 365| 155) 2, 360/ 452 
| 
3, 480] 1,750} 1,340] 2,040 382 305 320| 8, 620 275 
2,680| 1,610| 1,220) 1,680 365) 435 685| 6, 000 780 
1,750| 1,470| 1,220] 1,400 335| 595| 1,900] 3,240 418 
1,470] 1,340] 1,220] 1,220 305 572| 1,220) 1,970 275 
1, 470) 1, aa 1, 220| 1, 040| 275 510] 1,820 990 220 
| 
1, 470} 1,160| 1,340 935 245 400| 1,750) 1,100 To 
1,610| 1,160} 1,540} 1,040 232 320} 1,610 780 155 
3, 890] 1,220] 1,900 990 275 275| 3, 480} 595 155 
4,700! 1,470] 1,900 990} 275 260} 1,750] 510 140 
3,640) 6,200) 1,470 880 320 452) 1,2 418 125 
2, 680 9,340) 1,340 990 335| 2,920 780 665 118 
1,820) 5,800! 3,640) 1,610 260| 2,360 572| 320 110 
1, 750|-4,070| 7,190) 2, 680) 220| 1,160 470 290 118 
1, 470] 3, 320]. 9,340] 2, 680 245 730 685 260 140 
1, 540)............ 7, 420| 2,360! 320 490 572 232 165 
T5610 |e 6; 100| cee | PCY eee 418 DUSK. eee 
\ 
ea NT A SE a dd ee 
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Daily discharge, in second-feet, of Tug Fork at Kermit, W. Va., for the 
years ending September 80, 1915-1917—Continued. 


| i ] ; 
Day | Oct. “he Pos a lamin, Mar.| Apr.| May | June] July | Aug.| Sept. 


i | | / | | | | 
195] 400) 1,900) 4 : 

195} 400 1,476] 9,820) 20,000] 2,120) 1,100) 1,540) 208} 220) ~~ 880 
185} 400) 2, 609) 5 3 : 


185} 400) 6, 000) 3, 320) 28, 000 1,540 990] 1,900 275 £95 335 
175] 435/19, 800| 2,360) 34,300] 1,750} 1,100] 1,540 220 595 260 


| | 

155! 452/17, 800) 1,610) 12,400) 6,970) 1,220 S80 245 335 232 

155} 400) 8,860) 1 2 

140) 365) 5,100) 1,5 

140] 350) 3, 480] 1,470 

165| 335] 2, 520| 1,160| 5,600! 2,840) 2,040 730 155 290| 1,040 
1,2 
ia 


175| = 320] 2, 040) 
|.- 155) 365] 1, 470] 
232| 335] 1,280) 880! 12,900) 1,750) 1,540 640 155 350 320 
260, 305] 1,470] 990| 11.3 1,540) 1,280 55 155 275 260 
260} 305) 1,470] 1,540! 7, ad 1,409 1,100 572 220, 208 208 


| 
260}. 335) 1,680] 2 
275| 305! 1,680] 3 
245) 275) 1,540 2, 
5 


iva 
— 
cS 
oO 
S 
=) 
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bo 
y 
ig 
iv=} 
oo 
ol 
eo 
wm 
bo 
oo 
vo 
H 
So 
ol 
= 
leo} 
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245| 335! 1,610) 2 
232) 418] 1,540] 


220} 382) 2, 200/15, 
208} 1,470) 9,820) 7,190! 
298| 5,900} 7,660) 4,520] 4,070/ 730] 530] 232] 550] 139 95 
232| 3,240] 5, 400/13, 500| 19,000|  685/ 499] 220] 1,040| 155| 102 
232| 1. $20) 3560/15, 400) 18,300}  640| 418) 208} 1,100} 490) 110 


i | | 
220) 1,280) 2,600) 8,140) 7,540 685 365 185; 1,040 435 118 
245) 990) 1,970 3 
245| 4,070) 1,680 
420/14, 700) 1,470 
365! 5,990] 2, 4401. 
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Monthly discharge of Tug River at Kermit, W. Va., for the years end- 
ing September 30, 1915-1917. 


(Drainage area, 1,240 square miles.) 


Discharge in Second-feet 


Run-Oft 
(depth in 
Month |- Per inches on 
Maximum | Minimum | Mean. Square | drainage 
Mile I area). 
eG 1 
1915 
672 0.542 0.60 
466 -316 43 
193 . 156 18 
216 174 19 
October 3,560 95 445 359 41 
November 3, 080 75 5p2 445 -50 
December 20, 600 245 3,470 2.80 3.23 
January — 10, 300 1, 470 3, 730 3.01 3.47 
February 9, 340 1,160 4, 020 3.24 3.49 
March 10, 600 1, 229 3, 720 3.00 3.46 
Penal ee 6, 100 S80 2, 430 1.96 2.19 
May 1,900 | 220 603 486 56 
June 2, 920 260 805 649 72 
July 3, 480 140 729 588 68 
August .... 8, 620 298 1, 330 1.07 1.23 
September ... 780 110 213 172 19 
The year 20, 600 75 1, 840 1.48 20.13 
| 
October 1, 900 125 | 43 0.345 | 0.41 
November 365 140 217 175 .20 
December ... 14, 700 275 1, 610 1.30 1.50 
Janwary, se 19, 800 1, 280 4,100 3.3. 3.82 
February 15, 400 880 4,610 | 3.72 3.87 
Mareh 34, 300 3, 160 10, 200 8.23 Sets) 
April 6, 970 595 1, 880 1.52 1.70 
May 3,980 365 1, 220 984 alee 3 
June 2,760 185 662 534 60 
AGES oe 1,100 | 155 452 365 42 
Sue usta ase. 73 118 | 304 245 .28 
September, 2a: 4, 50 95 483 390 44 
a et st ee ee et 
TIS ING" SO Osea nate a er ee 34, 300 95 2,180 | 1.76 23.86 


BLAINE CREEK AT YATESVILLE, KY. 


Location.—At covered highway bridge one-fourth mile 
above Yatesville, Lawrence County. Morgan Branch enters on 
left about 2 miles above station. 


DRAINAGE AREA.—216 square miles (United States Engineer 
Corps). 


Recorps AvAILABLE.—June 1, 1915, to September 30, 1920. 


GacEe.—Vertical staff gage in two sections attached to elm 
tree on right bank about 50 feet above bridge. ° 


DISCHARGE MEASUREMENTS.—Made from board walk con- 
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‘structed on inside of bridge near top of siding. Wading mea- 
surements are made under bridge. 


CHANNEL AND ConTRoL.—Stream curved above and straight 
below bridge, right bank overflows at high stages, stream bed 
compact sand and gravel; control composed of bed rock extending 
half way across stream, sand and gravel rest of way, probably 
permanent. 


ExtTrEME oF DIscHARGE—1915-1920: Maximum mean daily 
stage recorded 18.2 feet January 9, 1920 (discharge 7,720 second- 
feet) ; minimum stage recorded 0.55 foot August 17, 1917 (dis- 
charge 3.5 second-feet), 

Ice.—Stage-discharge relation rarely affected by ice. 

Accuracy.—Stage-discharge relation probably permanent; 
not affected by ice. Rating curve well defined between 20 and 
4,000 second-feet; extended beyond these limits. Gage read 
twice daily to hundredths below and tenths above 10 feet. Daily 
discharge ascertained by applying mean daily gage heights to 
rating table. Records good. 

CooperRATION.—Base data furnished by United States Engi- 
neer Corps. 


Discharge measurements of Blaine Creek at Yatesville, Ky., during the 
years ending September 30, 1915-1917. 


es o = o 
Date Made by— ©], || Date Made by— Om) ee 
Da | ng ee | ne 
oO l-ad GO} Ss 
Om |} A” OM | A’ 
| 
1915 | | 1916 | 
-June 12\|F, C. Sammons....| 6.4 | 1,620|[June 6|F. C, Sammons... 13 33 
1221F. C. Sammons....| 5.7 | 1,310 17|/F. C. Sammone........ 2.74 240 
July 2/F. C. Sammons....| 4.6 885 jC. Sammons... 3.01 829 
‘ ee C. Sammons...| 9.8 | 3,310 1I9jF. C. Sammone........ 9.61] 3, 280 
8|F. C. Sammons....| 11.2 | 4,150 19|/F. C, Sammons........ 10.80| 3,570 
Nov. bl boon & Sammons| 2.52] 267 19\F. C. Sammons........ 11.05| 3, 830 
Dec. 29)F. C. Smamons...| 11.45] 4,350 16k) Co Samimonsine 11.13] 3,785 
29)F. C. Sammons....| 12.05] 4,730|| 1917 
1916 Jans Zale GR), Biryeca ss 15.25} 5, 310 
Jan. 28|Frye & Sammons] 2.6 246) | PYAB EN OP gk 7: eure nee een 15.40| 5, 440 
panes & Sammons) 2.6 266| |e. 24) B Prye. ee... 7.90| 2,370 
28|Frye & Sammons) 2.6 247||Mar. 12/|Frye ‘& Sammons....| 10.91] 3,620 
Feb. 25\/Frye- & Sammons} 5.7 | 1,380 12/Frye & Sammons....| 10.95] 3,640 
25|Frye & Sammons|_ 5.57| 1,30) 19\Frye & Sammons...| 3.79 614 
May 4\|Frye & Sammons] 6 90] TBO Ars 26) EH” BT Bry Cink 2st 1.81) 273.7 
| 1 
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Daily gage height, in feet, of Blaine Creek at Yatesville, Ky., for the 
years ending September 30, 1915-1920. 
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years ending September 30, 1915-1920—Continued. 


Daily gage height, in feet, of Blaine Or 
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Daily gage height, in feet, of Blaine Creek at Yatesville, Ky., for the 


years ending September 30, 1915-1920—Continued. 
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Daily discharge, in second-feet, of Blaine Creek at Yatesville, Ky., for 
the years ending September 30, 1915-1918. 


is 
June] July | Aug.| Sept. Day June! July | Aug.| Sept. 


| 2,520 
3, 120 7 
4, 530| 1,040 215 33 132 45 15 800, 25 
1,200| 800 227 77 114 35 16 204 22 
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Daily discharge, in second-feet, of Blaine Creek at Yatesville, Ky., for 
the years ending September 30, 1915-1918—Continued. 


| : I 
Day | Oct.|Nov.| Dec.| Jan.| feb.| Mar. | pet May June| July | Aug.| Sept. 


0 264, 112 555 160| 18 
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Monthly discharge of Blaine Creek at Yatesville, Ky., for the years 
ending September 30, 1915-1920. 


(Drainage area, 216 square miles.) 


Discharge 


in Second-feet 


Run-Off 
(depth in 


Month Per inches on 

Maximum | Minimum Mean. Square | drainage 
Mile area). 

1915 
RR IPO ween ee tee ey | 1, 440 3 143 0.662 0.74 
Sih hh oe | 2, 82) 27 338 1.56 1.80 
August .. c 405 21 103 477 700: 
SETS Cae Sy a 105 2 30.2 . 140 .16 
1 
1915-16 
October 3,220 | 27 309 1.43 1.65 
November 3, 420 24 348 1.61 1.80 
December 6, 290 66 850 3.94 4.54 
January .... 4, 530 239 776 3.59 4.14 
February 2,020 227 574 2.66 2.87 
March 3, 920 170 643 2.98 3.44 
April _ 1,530 114 310 1.44 1.61 
May .. 1, 360 36 207 -958 1.10 
June 2,670 | 34 219 1.01 Lp ile 
JOLY © se 239 33 34.8 101 19 
AUEUSE 2, 480 10 261 alee ah 1.40 
September 132 | 13 35.0 162 18 
PN © ea ee Se | 6,290 | 10 381 1.76 24.05 
| 
October 405 10 56.0 0.259 0.30 
November 73 15 26.1 121 14 
D:rcember .... 2, 200 25 319 1.48 eeu 
January 5,960 | 160 858 BLOT 4.58 
February 2, 430 114 620 2.87 2.99 
March 5,080 | 317 1,370 6.34 Toei 
April 1,840 | 73 302 1.40 1556 
May — 2, 200 27 176 815 94 
June _ 2,520 - | 39 358 1.66 1.85 
vii pie nee 252 | 19 65.5 302 ani) 
August -. 27 3:5 12.7 059 07 
September 3,320 | 12 333 1.54 172 
ay Gali we ore | 5, 960 oe 374 1.73 23.52 
1917-1918 

October a 2,770 | 12 236 1.09 1,26 
November .. 252 24 56.5 262 29 
December 960 24 205 -949 1.09 
January ...... 4, 420 360 Sil 3.75 4.32 
February F100) a 170 538 2.49 2.59 
March  —.. 1, 200 204 411 1.90 2.19 
April 1,550 4150 367 1.70 1.90 
May .. 1,040 60 205 949 1.09 
June ... 1, 400 17 123 569 63 
iy. 660 27 82.3 881 | 44 
August ... 54 val 30.5 141 .16 
September ... 54 7 22.8 .106 12 
NE VOAr co ees | 4, 420 12 256 sea bs) 16.08 
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Monthly discharge of Blaine Creek at Yatesville, Ky., for the year end- 
ing September 30, 1915-1920—Continued. 


Discharge in Second-feet. Run-off 


(depth in 
Month | Per inches on 
Maximum | Minimum | Mean. | Square | drainage 
| | Mile area). 
| 1 
| | 
1918-19 
Octobers 2 = 660 13 46.8 0.217 0.25 
November is 215 27 50.0 .231 -26 
December .. $2! 660 27 179 .829 -96 
January ...... eR 6, 620 290 | 803 3.72 4.29 
February 7a 880 150 296 1.37 1.43 
March ...... 1,940 170 592 2.74 | 3.16 
April 590 170 287 4.33 1.48 
May, 23 5, 020 114 784 3.63 | 4.18 
June | 192 21 73.0 338 0.38 
RUA aa 96 8 23.3 108 12 
August ........ oe 17 10 41.0 .190 22 
Septemberw -s eas 96 13: | 33.7 156 | pal 
Dhemyecankes. ae. 2 6, 620 | 8 | 269 1.25 16.90 
1919-20 | | 
Octoberyc a oe, eee 1, 660 17 35 1.66 1.91 
November 6, 460 114 890 | 4.12 4.60 
December 7, 220 170 1,180 5.46 6.30 
January .. Toto 170 1.490 6.90 7.96 
February 1, 840 192 | 438 2.03 2.19 
March 5, 680 239 989 45S oo 5.28 
April 4,370 | 215 876 4.06 | 4.53 
IE ee 80 295 a lee 1.58 
June 1, 840 66 | 469 aotter| 2.42 
USO Ss a 239 54 94,2 436 50 
AUSUSt 2.5 a 114 43 69.6 ~322 | 14 
September... 114 34 | 58.7 -272 .30 
| 
FEO? Sa en Ne eet 7,720 17 601 2.78 | 37.94 


| 


CHAPTER V. 


LICKING RIVER BASIN RECORDS. 
LICKING RIVER AT FARMERS, KY. 
Locarion.—About 100 feet below Chesapeake & Ohio Rail- 
way bridge and about 300 feet below two-span steel highway 
bridge, three-fourths of a mile west of Farmers, Rowan County. 
DRAINAGE AREA.—768 square miles (measured by United 
States Engineer Corps). 
ReEcorDs AVAILABLE. 
Station was discontinued. 


July 20, 1915, to June 30, 1920, when 


GAGE.—Combination vertical staff and slope gage on east 
bank of river. 

DIscHARGE MEASUREMENTS.—Made from downstream side of 
two-span highway bridge 300 feet above gage. 

CHANNEL AND Conrrou.—Bed of stream solid rock, straight 
above and below gage. Control is a rock reef about 1 mile be- 
low gage. 

EXTREMES OF StTaGge.—1915-1920: Maximum stage recorded 
26.0 feet at 4 P. M. December 7, 1919; minimum stage 1.1 feet 
August 17 and 18, 1917. 

Icre.—Stage-discharge relation not affected by ice except 
during extreme winters. 

REGULATION.—The flow at low stages may be affected by 
storage of water for use of a sawmill at a movable dam a short 
distanee above the gage. Dam is submerged at gage height 5 
feet. 

AccurAcy.-—Stage-discharge relation probably permanent ; 
affected by ice several days in winter of 1919-20. Rating curve 
not yet determined. Gage read to half-tenths twice daily. Gage 
readings less than 5 feet are questionable on account of error in 
gage. 

CooperaTion.—Records furnished by United States Engi- 
neer Corps. 

No discharge measurements made since 1915. 


3. 
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Discharge measurements of Licking River at Farmers, Ky., during 191 
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years ending September 30, 1915-1920—Continued. 
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Daily gage height, in feet, of Licking River at Farmers, Ky., 
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NOTE.—No gage height furnished for Sept. 30. 
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Daily gage height, in feet, of Licking River at Farmers, Ky., for the 
years ending September 30, 1915-1920—Continued. 


| | \ 
Day Oct. AS Dec. | Jan. | Feb. | Mar.| Apr.| May | June 
I | 
1919-20 | 
OS ot a NE One eer 1.80} 11.15] 5.10 3.3 4.45 4.05 4.00} 4.80) 2.85 
2. 1.75} 22.75) 4.85 3.25 4.30 4.15 6.55 4.55 2.90 
3: 1,85] 21.05 4.65 3.0 3.85| 4.40 8.00} 4.25 6.20 
4. 1.65} 19.00] 3.75 2.15 3.75] | 4.55 9.50/ 3.80 4.60 
5... a 18.35| 3.60 2.85 3.95 5.80] 14.65 3.62] 12.20 
5.35| 6.60 2.95 3.85 5.25] 11.50 3.45 8.55 
4.30] 25.50 3.2 3.60 4.85| 10.95} 3.40) 6.75 
3.70 23.30 9.3 3.55; 4.45] 10.65 5.95 4.75 
3.75| 23.15] 23.3°] 3.35[ 4.20) 8.30) 5.75} 4.20 
3.90] 22.20 sees 3.40 ax 6.30 4.85 3.60 
3.80| 16.85] 22.5 3.60] - 4.45] 5/45|/"" 4.25] 3.10 
3.90] 9.00]; 19.1 3.45 5.35 4.75 4.05 4.35 
3.95| 13.90 8.4 3.60 5.65 4.70 4.25 3.80 
3.65| 21.95 6.0 3.55 5.60| 4.65 4.15 3.20 
3.55| 20.80} 4.6 3.65| 5.75} 4.30) 3580] 2.95 
3.45] 18.45 4.2 3.25 6.20| 3.95 BOD. 2.75 
3.05| 9.80) 4.25 3.10) 16.15 3.80 3.45 2.65 
3.05| 7.20 4.35 3.00] 11.75] 4.40] 3.20| 2.55 
2.85| 6.00) 3.95] 3.15] 19.40) 4.85] 3.20] 2.45 
1 4.90 4.1 3.35| 21.30) 12.00 3.10 2.45 
2.55| 4.65] 5.2 3.80] 18.85] 21.75] 3.10) 2.75 
2.55| 4.45] 15.45 8.85| 13.45) 15.75 3.00 3.65 
2.45| 4.25] 19.8 11.45 7.65 8.10 2.95 4.00 
2.35| 4.05] 23.8 9.40 5.35 5.65 2.95 Bass 
2.45| 3.75) 22.6 7.05 5.20 4.75 3.60 2.75 
| | | 
14.20] 3.55} 18.157 5.15) 4.65] 5.00| 3.55/° 2.55 
22.40| 3.45] 13.05 4.70} 4.25 6.80 3.40) 2.25 
19.20| 3.45] 10.95 4.45 4.05 7.80 BeLD 2.00 
10.10| 3.25 6.15 4.10 3.95 6.10 2.80! 1.85 
7.05| 3.40 ES) ene ee 3.65 5.30| 2.60| 2.10 
ete ee 3.40 | eel Br, AB} cs doce 2.60 eee 
| 


*Record discontinued. 


NOTE.—Stage-discharge relation probably affected by ice from about 
Dec. 19, 1919, to Jan, 9, 1920, Jan. 15 to 22 and Feb. 1 to 24, 1920. 
fl 


LICKING RIVER AT FALMOUTH, KY. 


LocaTion.—At two-span highway bridge at junction of 
Milford Pike and West Ferry Street, Falmouth, Pendleton, 
County, about 500 feet above mouth of South Fork. 

DRAINAGE AREA.—3,240 square miles (including South 
Fork). 

Recorps AvAILABLeE.—January 1, 1914 to July 31, 1916, 
when station was discontinued. 

Gagr.—United States Weather Bureau chain gage attached 
to downstream side of bridge. Read by Jesse Oldham. Eleva- 
tion of zero of gage, 512.17 feet. 
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DISCHARGE MEASUREMENTS.—Made from downstream side 
of bridge or by wading. 

CHANNEL AND Conrrou.—The low-water control is between 
the gage and the mouth of South Fork. For stages above 2.6 
feet the gage height is an index of the flow below the mouth of 
South Fork. 

ExTREMES oF DiscHArGe.—1914-1916: Maximum stage re- 
corded 31.0 feet December 18, 1915 (discharge about 56,800 
second feet) ; minimum stage recorded 1.0 foot July 11-16 and 
September 30, 1914 (discharge not known, as no record 1s avail- 
able as to flow of South Fork on those dates. 

AccurRACcY.—Stage-discharge relation practically permanent 
for medium and high stages; not affected by ice during year. 
Rating curve is well defined between 1,000 and 32,000 second 
feet, when the gage height is an index of the flow below mouth of 
South Fork as noted under ‘‘Channel and Control.’’ For stages 
below 2.6 feet a fairly well defined rating curve was used. Gage 
read twice daily to hundredths. For stages above 2.6 feet the 
daily discharge below the mouth of South Fork was ascertained 
by applying mean daily gage heights to rating table: For stages 
below 2.6 feet, daily discharges below mouth of South Fork as- 
certained by adding together the flow of Licking River and of 
South Fork as given by fairly-well defined rating curves. Re- 
sults good above 1,000 second feet, fairly good below 1,000 second 
feet. 

CooPERATION.—Gage height record and results of discharge 
measurements furnished by United States Army Engineers. 
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Discharge measurements of Licking River at Falmouth, Ky., during the 
years ending September 30 1914-1916. 


Discharge in Second-feet 


| 
ne Licking | 
Date Made by— ieee River | Below 
oS Above | South | Mouth 
Mouth | Fork; | of South 
of South Fork 
Fork* 
| | 
1914 | Feet | 
May 30/Ellsworth and Adams ............ 1.70 291 
Aug. 15/Ellsworth and Streeter Ry 1.47 146 
Dee. st} Parbett. & Roth 2.2.2: 7.82 7,100 
| 
1915 | | 
Jan: 25\Streeter & Roth —W00 2. 9.30 OF AGO S| cae mek silk See 
July 28|Crosley & Daubenspeck........ 2.25 [1 Siam [ip eet Sere Bal | as rae 
Sept. 9H, R. Daubenspeck ...... 3.18 945 824 | 1,770 
Oct. 4\Crosley & Daubenspeck ...... 6.44 5,540 1, 460 7,000 
\Crosley & Daubenspeck ...... 5.22 3,790 1,180 4,970 
Nov. §\Cr osley & Daubenspeck ...... 1.6 PALE | glace serach | aos ve fe na 
1916 | | 
Jan. 31\Crosley & Shepard ee 18.00 | 18, 300 11, 000 29, 300 
Feb. 1A. C, Shepard 16.82 17, 700 9,100 26, 800 
2|A. C, Shepard .. 45-75 16, 700 8, 300 25, 000 
21A. C. Shepard ... 149s 17, 300 7,000 24, 300 
3|A. C. Shepard 12.56 14, 700 3, 400 18, 100 
4|A. C, Shepard 9.00 10, 100 2, 000 12, 100 
5|A. C. Shepard 6.3 5, 370 1,540 6, 910 
pee ee Ee 


*Current meter measurement, 

+Ascertained from rating curve for South Fork and gage height at that 
station at time when flow of Licking River above mouth of South Fork 
was measured by current meter. 
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Day 


Daily gage height, in feet, of Licking River at Falmouth, Ky., 
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NOTE.—Dec. 16-18 river frozen and gage not read, 
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Daily Discharge, in second-feet, 
the years ending 


of Licking River at Falmouth, Ky., for 
September 30, 1915-1916. 


Day Aug.| Sept. || Day 


OUR gobo 


90 9 


Aug.| Sept. f Day Aug. Sept. 


3, a 1,040 
2,500 774 


715| 15, 700| 50, 100| 
1,180} 14,000) 34) 800) 


1,040) 11,400) 27, 800) 
2,050) 7,120] 25, 100 
1,480} 4,080} 20, 100 
1,070} 2,650) 11, 800) 

878] 1,900) 9,620 


620| 1,480] 8, 200 
456; 1,340| 9, 260 
396] 1,480) 10, 900 
369| 2,800) 25,100 
317| 3,280) 35, 000 
oer 25, 800 


3, 440 

3, 280 

3, 760 

5, 2501 4,240] 3,920 940 384 

5, 080[ 3,280] 5,760 748 355 

5,420| 2,800) 7,640) 1,070 289 
14,400) 2,500) 5,080/- 2,650 314 
11, 400| 2,350) 2,960) 4,570 256 
10, 290| 4,910) 2,350) 4, 240] 229 

7,640] 6,950} 1,900) 2,2 214 

4,740| 7,460| 1,620] 2,960 200 

4,080| 7,290) 1,270) 2,960 184 

3, 280| 6,440] 1,070) 2,350 1i9 

1,930} 4,740 940| 1, 600] 184 
15,100) 3,600 844] 1, 140] 18) 


9,080} 2,350} 765} S78] 158 

7,120] 2,800; 717} 3,760; 182 

5,930} 2,500} 610! 3,280) 212 
3,440| 8.000] 5,760| 2,350| 5151 14,200] 726 
3,280| 5,760| 4,910] 1,900] 510] 27,400| 815 
3,760] 4,400] 4,570] 1,690] 473] 23,909] 1,900 
8,60] 3,600] 4,400] 1,480] . 462] 18,500} 2, 650 
12,500} 3,120} 4,080] 1,340) ~ 534| 9,080] 1,830 
11,200} 8,540] 3,440} 1,200] > 508/ 2,960) 1,550 
8,000] 7,299) 2,800] 1,140] 476] 1, 1,200 


| 
,270| 7,290] 3,440} 1,140} 460} 1,480} 906 
'570| 5,760] 12,000] 15270; 454) 1,140) 671 
310 15,100} 1,690! 467; 940) 483 
,590| 4,080} 25,700} 2,800} 434;  8gs} 394 
26,100] 2,650/ 745] = 886] 320 
2S NOL = geo pil ete eon 


Ao eS 
D> 
Ss 
+ 
— 
— 
=) 


3 OD 


NOTE.—Gage height Dee. 26, 
interpolated, : 


1915, believed to be erroneous; discharge 
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Monthly discharge of Licking River at Falmouth, Ky., for the years 
ending September 30, 1915-1916—Continued. 


(Drainage area, 3.240 square miles.) 


Discharge in Second-feet 


pte 
(depth in 
Month Per inches on 
Maximum | Minimum Mean. Square | drainage 
| Mile area). 
Se ee ee 
1915 | | 
PRTUIBT Wer 8 See 5, 590 495 2,120 0.654 0.75 
September qe te. 4, 740: 232 1,110 343 38 
1915-16 | 
WC Ober. oes 2 16,100 307 2,160 .667 | Bats 
November at 15,7 207 3, 520 Az09 |} 1.22 
December 2 56, 800 776 13, 700 4.23 | 4.88 
January ...... a 47, 400 3, 280 15, 000 | 4.63 | 5.34 
February 28, 200 3,120 10, 000 3.09- | 3.30 
TER brews ee 26, 100 1, 980 8, 260 | 2,55 ! 2.94 
April _. ae 19, 300 1,140 4,190 1.29 | 1.44 
May 7,640 434 1, 600 | 494 | .57 
June 27, 400 748 4, 810 1.48 ayal 
July 2, 650 158 617 J 190 | 22 


LICKING RIVER AT CATAWBA, KY. 


Location.—About 200 feet below Catawba ford, about one- 
fourth mile north of Catawba, Pendleton County. Kinkaid 
Creek enters from right about 1,000 feet below gage. 

DRAINAGE AREA.—3,300 square miles. 

Recorps AVAILABLE.—July 14, 1916, to September 30, 1920. 

Gacp.—Combination slope and vertical staff on south bank 
of river about 200 feet below the ford; read by G. A. Frank. 
Elevation of zero of gage is 498.37 feet above sea level, which 
corresponds approximately to 69 feet on the United States 
Weather Bureau gage on Ohio River at Cincinnati, Ohio. 

DiscHarce MrasureMN1s.—Made from cable about 500 feet 
upstream from gage. 


CHANNEL AND ContRoL.—Bed of river at cable is mostly 
ledge rock. The banks are heavily wooded above an elevation 
of about 7 feet on the gage. The control is a rock bar just be- 
low the mouth of Kinkaid Creek; probably permanent. 

ExtTrEMES ofr DiscHARGE.—Maximum stage recorded during 
period of records, 36.9 feet at 6 p. m. April 21, 1920; minimum 
stage recorded, 0.60 foot October 16, 1919. 


80 SURFACE WATERS OF KENTUCKY 


Ick—Stage-discharge relation affected by ice during severe’ 
winters. 

Accuracy.—Stage-discharge relation probably permanent; 
affected by ice during winter months. Rating curve fairly well 
defined between 110 and 860 second-feet ; and well defined above 
$60 second-feet; below 110 second-feet the curve is an extension. 
Gage read twice daily to hundredths. Daily discharge ascer- 
tained by applying mean daily gage height to rating table. Re- 
cords excellent for 1916 and 1917. Owing to lack of discharge 
measurements since 1917, no records of discharge have been 
computed after that year. 

CooPERATION.—Base data furnished by United States Army 


Engineers. No discharge measurements made at this station 
since 1917. 


Discharge measurements of Licking River at Catawba, Ky., during the 
year ending September 30, 1917. 


(Made by L. M, Crosley.) 


| | 
Gage Dis- Gage | Dis- Gage! Dis- 
Date |neignt| charge i| P&t€ |neignt| charge |) Pate |neignti charge 
| | 
| | 
1916 Feet | Sec.-ft. 1917 Feet | Sec.-ft. 1917 Feet | Sec.-ft. 
Oct. -°3...-))-1.26 146 |\Jan, ~~. 923/711.85 °| 12,600 idan | 24=2}°26-3 - | =*39)300 
24...:| 3.8L 1,520 POLS S07 al BoSh) 24._...| 25.45 | —38, 900 
24....| 3.68 1, 460 20 She S348 al seo Siow 21.20 | 29,000 
20.2.1 ds Oo 1, 080 22... 3195+ |» Gl, 200 25:2. 20.65 | 29,S8C0 
5 1917 | 22....| 31.95 | 53,200 26.2 19.00 | 27,200 
Jane _ 8...) 13.66 15, 900 23....| 32.43 54, 800 26s 18.08 | 25,000 
9... 12.25 13, 400 24..| 27.4 42,100 { eee 14.55 | 18,200 
Sea | 


Daily Gage height, in feet, of Licking River at Catawba, Ky., for the 
years ending September 30, 1916-1920. 


Day July | Aug.|Sept. |} Day | July | Aug..| Sept. Day July | AMETSeLe 
| | 
| | | | 

| 

a) | 

3.64| 2 4.54) 3.13] 1.09 

3.54) 2 4.07] 3.10; 1.08 

3.06; 1 4.07| 3.08} 1.08 

3.06) I 4.00) 3.04] 1.06 

3.21 1 3.12| 3:08} 1.05 

5.50) 1. 2.71| 3.04| 1.03 

(Ex Bak iss 2.09} - 2.58} 1.03 

Or 1D ok 2,06| 2.09] 1.00 

uel h HA ll 2.04| 2.06] 1.04 

4.60| 1. 1.22} 2.02) 1.12 

T1722 O0j LE ae 
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Daily Gage height, in feet, of Licking River at Catawba, Ky., for the 
years ending September 30, 1916-1920—Continued. 


le es 


| ) | { | 
Day | Oct.|Nov. man Acres pe Se Mar. | Apr.| May | June| July | Aug.| Sept. 
| | | 
1.06} 1.88) 2.20{ 9.65] @.75: 10.85 4.10] 3.32| 15.25 3, 55: 2.05 1.52 
1.06] 1.70) 2.08; 6.45} 7.00] 15.75] 20.78 3.75] 12.22 8.75 1.82 1.30 
1.04] 1.62) 2.08] 14.50} 7.18} 15.58] 16.02 3.48} 10.50 3.35] 1.68 1.30 
1.09} 1.52] 2.12] 14.90] 6.438] 16.82] 11.92 3.30] 10.45 2.65 1.58 MAL 
1.10] 1.50) 2.30/'25.70}. 5.58}. 18.55] 12.75! 3.18] 10.10) 2.35 1.40 1.02 
1.10) 1.80) 5.00) 16.70} 4.65) 916.28, 19.82! 2.00 8.15) 51 1.40 1.00 
1.09} 1.45| 6.42) 15.60| 4.40) 14.98! 16.00 2.90 6.58 2.05. 1.32 1.02 
1.05) 1.40/ 4.50] 13.90; 4.63! 16.65] 14.10 2.80 8.00 1.95 1,22) 11.95 
1.04] 1.35] 3.82] 12.02| 4.65! 21.45] 11.95 2.72{ 11.45 1.82 1.18| 10.72 
1.03} 1.40) oe 9.00] 4.53] 21.02] 9.45 2.62 9.50 1568)! — 1515: 7.22 
1.02} 1.30] 3.05] 6.55) 4.15] 18.40; 7.65 2 7.95! ee 1.10 5.45 
2.0L] 21:30) 2.98] 5:55] 35731 22:02] 6.50 2.60] 6.75 1.55 1.02 4.08 
-99} 1.32) 2.70] 5.05] 3.60} 26.00] 5.85 2.65 5.58 1.42 1.62 Suen 
-98} 1.40] 2.58] 4.40| 3.78] 26.30 5.40 2.72 5.52 1.40; 1.20 2.18 
a 1.48} an aes, 3.78; 22.10 5.18 2.70 4.48 2.60| 1.25 2.40 
-98} 1.52] 3.18] 4.65] 3.65) 16.32 4.95 2.58 4.38 4.92 1.25 2.20 
-98} 1.50] 3.62] 5.80] 4.10) 12.60| 4.55] 2.48 3.95 8.15 1.18 2.00 
.98| 1.48] 2.50] 4.75] 7.25] 10.30 4.25 2.38 3.55 2.28 1.08 1.85 
1.02| 1.48| 2.45) 4.60); 9.32| 10.75 4.02 2.28 3.28 1.90 1.00| 1.65 
a! 1.45| 2.60] 4.90] 9.00] 9.72 3.48 2.18 3.22 Lot6 -99 1.55 
4.04| 1.40] 2.45) 11.20] 8.30] 14.75| 3.60 2.08] 5.52] | 2.92 55 1.50 
5.04] 1.35] 3.60) 32.00! 8.00] 16.35 3.48 2.00 6.45 4.35 1.05 1.62 
4.54, 1.48] 7.45] 32.60] 10.75| 14.00 3.32 1.98! 4.25 4.05 1.12 2.08 
3.58] 2.45) 8.05] 27.45] 12.50| 17.72) 3.25 1.92) 3.42 3.72 1.08 1.72 
8.04) gi es meee aoa — 4 ae ea paca a 1.52 
2.58} 1.90] 8.00) 18.58} 9.88} 15.22; 3.02; 2.08 2.68! 3.22 90) 1.42 
2.11; 2.05] 24.15 ). 14.70] 2.95] 26.10 2.48 2.70 88 1.32 
2:10| 2.45 11.98 2.80| 28.95 2.42| 3.38 eSohe eilmoe 
2.18| 2. 8.95 2.88| 21.75 3.80 29D .88 1.48 
Ae) le Fe 7.38 2.95| 15.90 4.75 2.52 1.28 1.40 
5 | || ees (S15 fo) ees 14550) Ae: 2.22 eel oe SPs 
| 
2.38] 5.12] 3.60] 5.40] 17.50] 6.05) 4.18) 5.95/ 3.18] 3.60) 3.78] 3.40 
3.12] 4.55] 3.82| 5.38] 16.65| 5.4! 4,02) 5.22] 3:00] 3.38|/= 3.40] 2.65 
2.60; 4.15| 3.75] 5.30} 16.00] 5.10 8.60 4.75 me 205) 3.48 2.16 2.68 
2.20) 3.62| 3.48] 5.15) 13.55] 4.78 9.65 4.42| 2.52 2.98 2.32 2.50 
2.00} 3.25| 3.20} 5.10] 10.15! 4.80) 7.82 4.10 2530). (2.75 2.00 2.92 
| 
1.78| 3.02) 2.90) 9.32] 8.85] 4.95] 6.10 3.85 3.10 2.52 1.85 2.62 
1.70| 2.82] 2.72] 12.50] 10.05) 7.15 5.05 3.62 3.30/ 2.28 1.65 2.32 
1.65) 2.60; 2.68] 11.05|/ 18.45] 6.80 4,52 3.48 3.00] 2.15] 1.48). 2.26 
1.58] 2.45) 3.48] 8.95] 31.80] 6.75 4.92 3.70| 2.80 1.95 1.35 1.92 
1.50 2.35) 3.50] 7.18] 34.00] 6.48] 6.20) 4.48] 2.95) 1.85] 1.28] 1.80 
+ 28l 2.25) 3.58| 6.40| 25.45] 5.85 7.10 3.80) 2.95 1.78 1.28) 12 
1.45] 2.18| 3.48] 7.95| 17.78] 5.40 6.85 4.70 2.60} 1.70) 1.25 2.15 
1.40| , 2.10) 3.35] 7.10) 18.90] 12.10 5.78] 12.15 2.02 1.62 1.08 2.68 
1.40| 2.00) 3.12] 8. 9.95| 20.15 5.02| 12.80 2.15 1.60 1.10 2.10 
1.38] 1.95| 3:10] 8.15] 9.18] 16.10 4.62) 11.72 1.98 1.58 alate) = walayedsy 
| 
1.32) 1.92| 3.02! 12.62) 9.15] 11.75) 4.25) 9.90, 7.85) 1.52) 1.05) 1.65 
1.30|—1.90| 3.00) 15.60; 7.95| 8.25 4.05 7.80 eae 1.42 795 1.68 
1.58} 1.90| 2.80] 15.25) 6.62| 6.78] 4.20 5.82 1.62 1.38 1.00 1.58 
1.72| 1.88) 2-82| 12.75| 7.72| 5.82 4,22 5.10) 1.48] ~ 1.35 1.3 1.50 
1.88] 1.82] 2.95] 10.20] 17.50| 5.22 4.00 5.30) 1.42 1.95 1.3 1.38 
5.80| 1.80| 4.08] 9.40; 14.02) 4.88] 7.40] 8.65; 1.40) 1.62) 1.25] . 1.22 
6.18] 1.72) 6.38] 8.70] 12.40] 4.55| 11.10] 10.00] 1.38 1.45 1.22 1.18 
5042|) 1.68| 6208) 97.58) 10.78) © 4:42! 10.75) 6.72) 1:68) 1.35) 1.10/ 1.15 
3.95] 1.62| 6.00 20 8.60| 4.30| 7.25] 6.00] 1.70; 1.80) 1.05) 1.32 
3.38] 1.58| 5.62) 6.72] 6.75] 4.75] 7.50) 5.65) 2.50) 1.22 Bee 1.18 
| | 
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Daily Gage height, in feet, of Licking River at Catawba; Ky:., for the: 
years ending September 30, 1916-1920—Continued. 


I | 
Day | Oct. | Nov. 
| 


— 
bo 
=~] 
ol 


= 
snmnnDo 
= 
or 


HOO me ee ie OT 


*Record discontinued. 


NOTE.—Stage-discharge 
Dec. 20, 1919, to Jan. 9, 1920, 


| | | | 

Dec. | Jan. Feb. Mar. | Apr.| May | June 

Eo Be a Nie pe Ore i ag er i 

5.40] 21.95! 9.25] 5.10} 9.00] 5.80] 5.90) 4.58 
5.00] 17.70] 6.25} 4.82] 14.62 5.48 5.28 3.65]... 
4.60) 15.10) 7.30 4.55] 21.30 5.35 4.80 3.25). 
4.35) 13.05] 6.80 4.55| 17.20 5.10 4.55 2.95). 
4.15 9:75| 6.38 4.65| 24.35 6.60 7.60 2.68]. 

4.00 7.12 og 4.55| 24.15] 28.20) 8.55 2.58 

3.52 6.48 19.82} 36.70 6.10|- 2.52 
3.32 5.85 15.60). 33.00 5.20 2.50). 
3.42} 5.50 14.10| 23.30 4.80 3.05}. 
3.28 5.38| 10.75| 16.10 4.52 3.80]. 

6.48 5.32 7.55 9.90 5.58 4.08 

24.28 4.90 6.65 7.25} 5.60) 3.62 
32.55 4.75 6.10 9.30 5.20 3.28)... 

28.75| 4.60 5.68{ 12.28 4.65 2.92 
21.75 4.48 5.40} 10.30 4.25 2.58}... 
19.40 4:92 515 8.80 3.92 2.28]. 

Pe | 4.40} 4.08 |teeeare tae A. 05 


relation probably affected by ice from about 
Jan. 15 to 21 and Feb. 1 to Feb, 22, 1920. 


Daily discharge, in second-feet, of Licking River at Catawba, Ky., for 
the years ending September 30, 1916-1917. 


| / | 
Day | July | Aug.|Sept.|| Day | July | Aug. | Sept. Day er Aug.| Sept 
| : 
| ! 
eA, 2,370 980 125 
1, 830: 939 125 
1, 830 939 125 
1,730 900 118 
939 900 118 
647 900 118 
3 589 seb 
342 360 112 
342 342 118 
139 324 125 
8 ae 132 CYA ee or 
June| July | Aug.| Sept 
291| 399] 9,130] 5,090] 11,100] 1,830] 1,100] 18,800] 1,360 342 189 
234| 360] 4,570] 5,370] 19,900] 29,700] 1,540} 13,400| 1,540 261 154 
210}  360/17,500| 5,650] 19,500! 20,300) 1,270) 10,600] 1,180 234 154 
189} 360/18, 200) 4,570| 21,800) 12,900] 1,100] 10, 400 618 210 182 
189| 442/19, 700| 3,570] 25, 300 ea 1,020) 9,930 464 170 112 
19 2, 840|21, 600| 2,370] 20,800! 27, 700 860| 7,080 399 170 112 
180} 4,570/19, 500| 2,150| 18, 400| 20, 300 782| 4,830 342 154 112 
170| 2, 260/16, 400| 2,370) 21, 400| 16, 700 711| 6,790 308 139] 13,000 
162| 1, 540/13, 000| 2,370| 30, 900| 13, 000 647| 12,000 261 139} 10, 900 
170] 1,180) 8, 240| 2, 260| 30,100) 8, 830 589| 8, 980 234 132] 5,650 
154} 900] 4,830) 1,930] 24,900] 6,210 589} 6, 790 210 125i" 3,320 
pent | | | : 
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Daily discharge, in second-feet, of Licking River at Catawba, Ky., for 
the years ending September 30, 1916-1917. = 


Day | Oct./Nov.| Dec.| Jan.|Feb.| Mar. Apr.| May | June| July | Aug.| Sept. 


1916-17 } | 3 ee 
12...........|. 112] 154] 860) 3,570] 1, 440 Be 4,700} 589) 5,090} 200) +...122] 1,830 
647| 2; 840] 1,360| 40,500/ 3,820) 618] 3,570) 170) (112) 1,100: 
589| 2,150] 1,540] 41,100] 3,320] 647] 3,440 170} “139 Ti 
589] 1,730| 1,540| 32,300] 3,080} 647] 2,260, 589) 146] 487 


1,020) 2,370] 1,360| 20,800] 2, 840 589| 2,150| 2,720 146 399 
1, 360| 3,820) 1,830] 14,100| 2,370 636| 1,730 980] 139] 324 
536| 2,600] 5,650! 10,200) 1, 930 487| 1,360 442| 125 276 
512] 2,370] 8,630/ 11,100] 1,730!  <442} 1,100 291 112 222, 
589 2,720| 8,240) 9,290] 1,540] <=899| 1,020 248 106 200- 


512|11, 700| 7,220) 18,0005 1,< 3 kes 
1, 360/53, 400) 6, 790| 21, 000 1,270 324| 4,570] 2, 150 118 20 
| 5, 930/54, 700/11, 100| 16,500| 1, 100 324| 1,930| 1,730 125 360- 
6, 790/48, 400/13, 900| 23,500! 1,020 291| 1,180) 1,440 125 234 
te 370) 30, 500/11, 400] 21, 600 939 291) 900} 1, 440) 100 183 


6, 799|25, 300 9,610) 18, 800 860 360 647| 1,020) 100 179 


2/36, 700 100 154 
26, 900 89 Ind 
21, 000 100 189 
15, 800 154 170 
12,000 162),3.225— 


Monthly discharge of Licking River at Catawba, Ky., for the years end- 
ing September 30, 1916-1917. 


(Drainage area, 3,300 square miles.) 


Discharge in Second-feet 
oe ee Run-Oft 
| (depth in 
Month Per inches on 
Maximum | Minimum | Mean. Square | drainage 
Mile area). 
{ 
July 14-31 2,370 125 690 0.209 0.14 
AUPZUSE a. 6, 940 118 1,350 409 47 
September 2, 840 112 582 176 20 
3B 1916-1917 
ctober 2, 840 106 454 138 
November 512 154 241 073 “08 
December .. 36, 700 360 5, 260 1.59 1.83 
January ... 54, 700 1, 730 14, 100 4,27 4,92 
February 13, 900 1, 360 5, 310 161° 7] 1.68" 
March 41, 100 4,570 20, 100 6.09 | 7.02 
29, 700 711 6, 900 2.09 2.33 
46, 800 291 5, 610 pier 1.96 
18, 800 487 4,970 1.51 1.68 
2, 72 170 802 243 28 
342 89 145 044 05 
18, 000 112 1,380 418 47 
54, 700 89 5, 460 1.65 22.46 
| 


LICKING RIVER AT MORNING VIEW, KY. 


Location.—About 700 feet upstream from Rouses’ Ford 
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at Morning View, Kenton County, Cruisers Creek enters from 
the left about 1 mile below gage. 

DranacGe AREA.—3,520 square miles (United States Engi- 
neer Corps). 

Recorps AVAILABLE.—September 17, 1915 to September 30, 
1916, when station was discontinued, because stage-discharge re- 
lation is at times affected by backwater from Ohio River. 

GacE.—Slope gage in two sections on west bank of river; 
lower section, extending to 15 feet, is about 700 feet above 
Rouses’ Ford; upper section is attached to cross ties of inclined 
track of Louisville & Nashville Railroad pumping station and is 
about 500 feet.downstream from lower section. Gage read by 
T. B. Asbill. Sea-level elevation of zero of gage 465.95 feet. 

DiscHARGE MEASUREMENTS.—Made from cable just above 
Rouses’ Ford. 

CHANNEL AND ContTRoL.—Bed of river composed of ledge 
rocks. Above a stage of 6 feet the banks are covered with a thick 
growth of willows. Principal control is a permanent bar just 
below the mouth of Cruisers Creek, about a mile below the gage. 
Another bar about three-fourths mile below the gage forms 2 
secondary control. 

ExTrREMES OF DiscHARGE.—September 18, 1915 to September 
30, 1916; Maximum stage recorded 37.5 feet December 18, 1915 
(discharge, 55,500, second-feet) ; minimum stage, 1.3 feet Sep- 
tember 28, 1916 (discharge, 70 second-feet). 

Accuracy.—Stage-discharge relation permanent except for 
occasional backwater from Ohio River, and the varying effect of 
rising and falling stage. Rating curve fairly well defined be- 
tween 200 and 40,000 second-feet. Gage read to hundredths 
twice daily. Daily discharge ascertained by applying mean 
daily gage heights to rating table except for periods when back- 
water was caused by Ohio River, when discharge was determined 
from the flow below mouth of South Fork at Falmouth. Re- 
sults good. 

CoopERATION.—Base data furnished by United States Engi- 
neer Corps. 
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Discharge measurements of Licking River at Morning View, Ky., dur- 
ing the years ending Sept. 30, 1915-1916. 


ee Sap ee 
Date Made by— © 0 ae Date Made by— oo | % 
oO] ao J-ng 
om | AS om |As 
| 
Boe | Sec.- 
1914-15 Ft; | ft. ||1915-16 Bt. ih Et: 
Sept. 7|Daubenspeck and | -/Dees 20H. ML Crosley 222: 26.8585, 100 
OTe eS as eeeas 5.3 | 2,410||June 19|A. C, Shepard ......... 13.65/16, 000 
8|Daubenspeck and | | 20\A.. \C.Shepard: 2 17.81|22, 200 
Jil t= See ee 7.4 | 4,960/| ae G@. Shepard: 22. - ae 
| 
8|Daubenspeck and | 20/Crosley & Shepard} 19.58/24, 600 
[ee lle ae eee 6.10) 3,300 20i\Crosley & Shepard| 20.23/25, 300 
21]H, R, Daubens- | 20|Crosley & Shepard! 20.79|25, 800 
{Speck yin 2 ethos | 812 ZANA.- 6 Shepard. 22.94/27, 400 
| 2 As (C. Shepard = . 22.57/25, 400 
i 
1915-16 | | ZAC. Shepards = 21.70/24, 600 
Oct. 5lCrosley and . 22|A, C. Shepard - .| 17.93/19, 800 
Daubenspeck _ ...... 7.03] 4,820 22|A, C. Shepard . .| 17.36/19, 400 
6|Crosley and i 22;,A. C. Shepard . .| 16.88|18, 700 
Daubenspeck _...... 5.55| 2,920 22;|A. C. Shepard .......... 16.2 |18, 100 
| 
Nowe 19 Ls Crosley 1.85] 224 BA. Ce Shepard i= 13.2 |14,000 
19/05 IM a Crosley 225 15.45|17, 500 23|A. C.- Shepard . -| 12.4 |12,500 
23}H, R. Dauben- | 23)A. C. Shepard . .| 11.60/11, 300 
Speck, Bas. eee. a 4, 890|| aes C. Shepard 10.32| 9,950 
ieee fe etl fee 


Daily gage height, in feet, of Licking River at Morning View, Ky., for 
the years ending September 30, 1915-1916. 


Day eas Day Sept. Day Sept. 
| 


| 
Day | Oct.|Nov.| Dec.| Jan.|Feb.| Mar. | Apr.| May | June| July | Aug.| Sept. 
| 
3.25] 2.2 5.7 | 20.1 | 24.4 6.26] 22.8 4.95 3.69 3.15 2.50 Boao 
.) 11.2 2.1 5.2 | 21.1 | 22.0 6t1 20.6 4.5 4.35 2.85 1.95 4.5 
.| 18.9 2.2 4.6 | 18.8 | 18.2 6.3 16.2 4.3 5.05 2.65 1.80 4.9 
9.6 2.0 4.55] 15.9 | 14.6 7.37) 1204 5.95 3.85 2.45 1.70 5.2 
7.6 1.9 4.35] 12.8 | 11.2 7.65 9.25 7.2 3.3 ead 1.60 4.65 
5.4 1.85] 4.15] 12.7 9.5 | 8.05 6.7 9.15 4.25] 2.3 2.3 3.75 
4.5] 1.9 | 3.95] 11.9 | 9.4] 14.0 5.5 7T.1o 6. 7b) 2.05 305) 49 
4.35) 1.85) 3.75] 10.9 8.8 | 11.8 5.65 6.0 6.68 A 2.75 3.5D 
4.55] 1.8 | 3.65) 9.2] 8.4] 10.7| 7.4 5.1 TAG). 2901 320018 4-85 
4.05) 1.8 | 38.45] 9.3 | 7.7 9.5 8.3 4.7 5.75| © 1.85; 4.8 3.6 
3.6] 1.75 3.85) 18.4°] 7.5 T.1b) 9.05] ~ 4.8 6.25] 1580/9 4.9 2:85 
3.20} 2.05) 38.3 | 84,0} 10.2 6.95] 8.85) 4.0 5.75] 1.80) 3.9 2.45 
{ 
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Daily gage height in feet, of Licking River at Morning View, Ky., for 
the years ending September 30, 1915-1916. 


| | ' 
Day | Oct.|Nov.|Dec.|Jan.|Feb.| Mar.| Apr. | May | June July | Aug.| Sept. 
: | 
i ' 
| | | | | 
2.95} 1.85] 3.85] 35.6 | 21-7 6.15) 8.52) - 3.7 5.5 LAG She!) 2.25 
2.8 | 2.35) 4.7 | 33.3) 21-5 6.3 A AOle Oca |) 240 15)) Ma TOI 18.4 2.1 
2.9} 6.9 | 5.4] 27.9 | 16.2 14.3 6.4 3.35] 4.1 1.70| 4.0 2.0 
2.85] 9.4} 6.55] 23.8 | 12.0] 10.7 BS) Biddy), 4.4 dO eedcS5 5 ale 9 
2.45| 11.3 | 32.8 | 20.2 | 10.7 | 9.1 5.6 3.1 SeiS ed T0 es 4 1.8 
2.4) 10-2 | 3t.3 [14.0 |, 11.0 8.2 5.35] 2.95) 6.15] 1.70) 8.3 ary 
2.4 | 15.3 | 36.1 | 8.25] 9.85] 8.0 Bail 2.8.4) ALO GDM mek ut 
2.5 | 12.7 30.0 | 6.7] 8.3 7.55] 4.75] 2.65) 18.9 310i. 6 1.8 
1 
2A east 2.05) Teas icon oT3 4.56| 2.6 | 22.0 3.95] 4.15) 1.8 
Qa ese Soho) oO Goll GxGel 10h! 4035) © O68) 27.2 AGR5| LTO ae 
4.05] 7.2 | 21.0 | 12.0°|° 6.15] 6.80] 4.15] 2.8] 11.6 4.55| 3.7 1.6 
3.5 | «8:8 | 14.6.1 11.9 Js 8.95[" 6.35] 3:95) 2.7 6.4 4.25] 3.7 As 
3.1 | 5.2 F221) 975), SHSh is SShlaScS5ll" (256 | 4°95] 4.05], 3.4 dep) 
2.95] 4.6] 9.9 | 8.35] 9.15]. 7.05] 3.95) 2.6 4.35| 3.50| 3.45] 1.4 
2.15) 4.25).10.2 | 7.35] 8.2 | 12.6] 4.15] 2.78) 3.95] -3.00) 3.0 1.4 
2.65] 4.25/ 1-7 | 6:65) 75 | 14.4 4.3 2.7 3.60) 2.60|) ssedo) aes 
24 | Oct |-1952 | 9.35) 6.9 | 21.4 5.25| 2.8 3.40) 2.40] 2.65) .14 
2.4 | 6.0 | 26.8 | 28.1 24.3 5.5 4.23) 18-20) 2.25) 9 2.45| do? 
ye Ee 24.0 | 27.1 |... DEAS ih sees AP Bp SAD heen | Qe eee 
| | 


Daily discharge, in second-feet, of Licking River at Morning View, Ky., 
for the years ending September 30, 1915-1916. 


Day | rca Day Sept. Day Sept. 


| | | 
Oct. Nov. | Dee.| Jan. Feb. seit Apr.| May she July auee Sept. 
| | 


21, 000/29, 000| 3,700] 20,800} 2,1 
21, 000/26, 000| 3,340] 15,700] 1,7 
16, 100/19, 300| 3,580) 7,500) 1,5 
11, 300/12, 500] 4,840] 4,600] 3, 2 
7, 300| 7,700| 5,230) 3,500] 4,710 870 420 150) 


9,400| 6,600] 5,770] 3,000] 7,630] 1,480 400} 400} 1,190 
7, 700 2,680) 5, a 3, 010 300 710| 2,170 
3, 230 


ss3 
i 
iS 
a 
je) 
or 
bo 
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Daily discharge, in second-feet, of Licking River at Morning View, Ky., 
for the years ending September 30, 1915-1916 —Continued. 
See ee ee eee 


: | | | | 
Day Oct.|Nov. Dec. ee a Mar. Apr.| May | June| July | Aug.| Sept. 
el 


| 
635] 7, 960| 3, 940|23, 000 1, 640 245 
460)11, 100/46, 100)16, 000. 4,970 210 
440| 9, 120/55, 100) 7, 100 6, 200 180 
440|17, 600/52, 700| 3, 700 5, 490 180 
480)18, 400/37, 600] 3, 500, 2, 790 210 
460/12, 400/30, 000| 4,710 1, 480 210 
.| 480] 7, 960/27, 100) 7,309 1,120 180 
.| 1,330) 4, 710/21, 700/12, 200 1,120 150 
990| 3, 010/12, 700/12, 100 1,120 120 
760) 2, 370/10, 400) 8,620 930 120 
685| 1, 810| 8,780] 6,350 930] 95 
588| 1,480] 9,280) 4,970 710 95 
500] 1, 480/11, 800] 3, 940 810 70 
440| 2, 270/22, 600| 7,960 542: 93 
440) 3, 230/34, 100/36, 700 460) 180 
AO | ease 27, 300/34, 700 52.) ee 


NOTH.—Discharge estimated from flow at Falmouth on account of back- 
water from Ohio River, as follows: Dec. 20-25, Jan. 1-20, Feb. 1-7 and 15-16, 
Mar, 26-31, Apr. 1-6. 


Monthly discharge of Licking River at Morning View, Ky., for the 
years ending September 30, 1915-1916. ; 


(Drainage area, 3,520 square miles.) 


Discharge in Second-feet Run-off 

| (depth in 

Month Per inches on 

Maximum | Minimum | Mean. Square | drainage 
Mile area). 

| 
1915 | 

September 18-30 ............. 810 280 449 0.128 | 0.06 
October 15, 400 409 2,030 | .O17 67 
November 17, 600 195 3, 600 1.02 1.14 
December 55, 100 870 14, 000 3.98 = | 4.59 
January .... 51, 000 3, 500 16, 100 4.57 5.21 
hb ebruary 29,000 | 3, 460 10, 600 3.01 3.25 
March 28,200 | 3,120 8, 800 2.50 2.88 
April 20, 800 1,190 4, 860 1.24 1.38 
May 7,630 520 1, 630 .463 53 
June 26, 000 810 4, 810 1.37 1.53 
Saale RS 1,990 165 | 572 162 19 
Ausust ... 6, 200 150 6,3 395 46 
September Crk oe ee 2,370 7 674 ASE : -21 

eS ee ae 
Thess year oo ace 55, 100 70 | 5, 720 1.62 22.10 
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SOUTH FORK LICKING RIVER AT HAYES, KY. 


Location.—At two-span steel highway bridge at Hayes, 
Pendleton County, about 214, miles south of Falmouth. 

DRAINAGE AREA.—922 square miles (measured by United 
States Engineer Corps). 

Recorps AVAILABLE—July 7, 1916, to July 6, 1920, when 
station was discontinued. 

GacE.—Chain gage attached to downstream handrail of 
bridge; read by J. K. Frazer. Sea-level elevation of zero of gage 
540.10 feet. 

DISCHARGE MEASUREMENTS.—Made from upstream side of 
bridge. 

CHANNEL AND ControL.—Bed of river composed of ledge 
rock; banks lined with vegetation. Control about 800 feet be- 
low gage; probably permanent. Backwater begins to affect the 
stage-discharge relation at this station when the main Licking 
River reaches a stage of about 28 feet on the gage at Falmouth. 


EXTREMES OF StTAGE.—Maximum stage recorded during 
period of record 17.05 feet at 6 a. m. April 21, 1920; minimum 
stage recorded, 0.20 foot at 6 a. m. September 6, 1917. 

Icre.—Stage-discharge relation not affected by ice except 
during severe winters. 

AccuRAcy.—Stage-discharge relation probably permanent, 
except as affected by ice and by backwater from the Licking. 
Rating curve not yet determined. Gage read twice daily to 
hundredths. 

CoopERATION.—Base data furnished by United States Engi- 
neer Corps. 


Discharge measurements of South Fork of Licking River at Hayes, Ky., 
during the years ending September 30, 1916-1917. 


(Made by L, M. Crosley.) 


Re ] | |] l 
Gage | Dis- Gage | Dis- | Gage | Dis- 
Date |height| charge Date height] | Charee | Date |neignht! charge 
24 | i | 
1916 | Feet | See” 1917 | Feet lear ft.| 1917 | Feet | Sec. ft. 
ee pete | pe eae | ee 
Oct. 3 | .63 | 17.4] 22...| 14.0 | 23, 400 | 25.....| 4.67 | 3,300 
J = 
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i i i icki i t Hayes, Ky., 
Daily gage height, in feet, of South Fork of Licking River a ; 
for the years ending September 30, 1916-1920. 


| 
Day | July | Aug.|Sept.|| Day ca Aug. | Sept. i! Day | July Aug. | Sept. 
| 1 
| | | 
1916 = 
A ee SN age 1:34 0.93] 1.40 3.84| 1.27 ce 
2 ae, 90 86 1.20 3.04 1.16] eH 
3 nA 81 .84| 1.04 2.46 1.05] is 
(reas 80 87 91 2.03 .90| 4 
5 . 80 1.02 1.13 1.72] a 
| 
Pan cok .67 85] 1.53 1.55) .81[ 51 
ee 15 80] 1.18 1.29] .83|  .50 
Bos 82 .83| 1.03 1.26] .95| —.55 
G5 dLLPAL oe rs ) =| he 
7 1 £28 : . : 
a eae ' 1.01 aS | eee Se 
ms ] : 
.|Jan.|Feb.| Mar. | Apr.| May | June| July | Aug. | Sept. 
! 
| | 
| | | | | 
3.05| 2.89] 3.46 2.89 1.70| 4.81 1.07 0.85 0.67 
2.73) 3.20] . 5568] TL.17 1.57 4.41 2.35 7 .55 
7.95|. 3.28] 4.96 7.99] 1.48 4.06 1.81 69| 46 
6.48] 2.42| 6.26 5.29 1.35 3.78 1.28 BY) 
7.18| 3.26] 6.66 Seed, 1.41 3.13 a oF .33 
| | au 
6.92| 3.70], 5.13 8.42 1.35] 2.61 1.00] -57 .24 
5.72| 3.83] 4.63] 6.49] 1.35| 2.33! -94| .54| .25 
4532|| 93233] (6239 4.79 1.31 3.96| .88 -53| 2 cS 
3.51, 2.94 9.09) 4.27| 1.22 6.24 -83 -52 4.72 
8.11} 2.67] 8.02 ek pes 4.48} -79| - 3.34 
| | 
2:81] 2.57) -6.39) (3.38 Lei; 3.94 .75 =b2 2.08 
2.53] 2.43] 10.82 ScO2h ekeL Ale rhe . 70 -52] 1.51 
2.29| 2.17| 11.19 2.74 1.25 2.62 . 66) salt 4.26 
2.12| 2.20| 8.47 2.60 1.32 3.17} 66 45 1.07 
1.84 vd 6.87| 2.38) 1.20 2.36 7 ! 52 99 
1.88) L889) «6.02 2.30 1.17 2.51 1.61 - 65) 93 
2.33| 1.93] 4.25 2.15 1.05 2.17 1.10] 53] 89 
2.35| 2.72] 3.82 2.04 1.07 1.93 .88 43 74 
2.31| 4.06] 3.77 1.93 1.08 1.67 -78 42 61 
2.16 _ 8.22) “128 ce 1.60) aa? “ot 50 
5.85| 3.46] 6.87] 1.72 Peal) Teo .67| Beal 86 
14.68] 3.12] 7.39 1.65 92 1.51 - 75] -41| 48 
14.08] 4.88] 5.22! 1.56 .88] 1.98] 1.45 53 58 
8.73] 4.16] 6.97] 1.50] .86] 1.63] 1.28 49 70 
4.43| 3.96] 6.65) 1.44 eoE 1.46} ty 41 65 
| 
3.68| 3.46] 4.62 1.46 1.00 19} 1574) 33 54 
3.24] 3.42] 4.77 1,37| 13.36 6 1.31 28 47 
3.26| 3.00] 3.67 1.27| 13.66 1.04 1.29 30 42 
4.16 | 2.2 S40) 4042) Babel eS) Sort ete 36 39 
3.41]. 2.96] 1.64) 4.7 1.09} 1.05 39 44 
3. Pc Ollsactenet BR. eee 296] 400) ses 
| | 
| 
2.63} 6.08] 2.49} 1.64) 2.12} 1.47] 1.13] 2.55] 2.35 
2,24) 5.35] 2.384) 1.47] 1.90] 1.36] 1.02] 1.92] 1.66 
216 }cOs10)- Cass) Soa) At ah el QO te O Tina beh eie 4a 
2.10) 4.60) 2.20) 3.27] 1-60) 415)" 202) 187) > dt 
2,038] 4.12 ie ay ea 1.08 SOT 19 206 
| 
26) 1.00 .99|° 4.92) 4.22) 2.18] 2.08] 1.39 2,12) 93 1.04 bBiyé 
fy. 96). 93" 6.181 Sbs85), B87) 1 S0l  deoshs a So 83 -88| 1.43 
47 ~84| 1.15] 5.68] 11.72] 2.57 1.67 1.24 1.82 86 82 1229 
389 .74 -97/ 4.05) 14.10) 2.38] 1.54 gE ME ai) 80 «12 1.09 
10. 32 M 1.16 eae 10.72| wit 1.51] 1.24 Aa 80 -T4| 1.01 
| | 
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Daily gage height, in feet, of South Fork of Licking River at Hayes, Ky., 
for the years ending September 30, 1916-1920—Continued. 


| 
Day | Oct.|Nov.| Ses ey ene | Apr.| May June| July | Ane Sept. 
| | 

| : | 
1.11] 2.58] 7.00) 2.09 1.61 1.32 1.06 .75| al axel 
1.02] 3.05] 6.95] 1.96 1.46 1.94 95 Shs 67 1.06 
1.13} 3.85) 5.15] 6.88 1.39 6.15 95 64 “ol 1.72 
1.02] 3.55] 4.28] 7.22 1.32 5.15: .89 67 77 1.07 
-86| 3.62 ae om 1.29 4.25 82 66 67 SL 
.83] 3.62] 4.22[ 3.68] 1.28 3.11 id 54 55 86 
.85| 7.38] 3.651 3.08 1.22 2.60 te Bas) -44 98 
.82] 6.08] 3.11 2.73 1.14 200k 54 ay .38 81 
-85| 4.92] 3.77] 2.46 PIS 2208 49} 1.03 1.10 712 
1.07| 4.12] 7.25 aS eit 3.01 46 ais 96 64 
1.72) 3.80/ 6.027 2.221 2.38 5.88 41 78| 82 66 
2.67| 3.58] 4.38] 1.98 2.86 5.98) se] 67 ait 66 
2.61| 3.29] 3.58] 1.89 3.14 3.95 41 .63 aie 75 
S.10]) S530} 8.44) “S281 2.40 3.08 34 58 et 76 
S-00/' 3.33] 2-85] a.93 ia 2.62 86 56 66 60 

| | 
3.00] 2.99] 3.72| 2.22 3.16 2.28 1.58 "al r Ase) 
3.02| 3.08] 2.97; 2.19 2.94 2.03 fon 12 63 49 
PEAS octal) entity ac92) 3.08 1.96 2.15 67 1.41 apy) 
a0) Ai 1.85 2.73 1.92 1.94 A) 1.71 38 
RS) 1.71| 2.40 1.70 1233 6.62 1.33] +83) 
2.14] 7.2 aha] pS) eee see 3.82 aes (eee meee, 

| 

2.08) 9.25| 2.04) 3.48 1.81 1.50) 1.92 2.06 0.52 0.13 
1.91] 13.70} 1.91] 2.83 2 2.38 Lae Tie 1.76 44 12 
1.71] 11.85! 1.83] 3.01 1.67 2.45 1.63 a lBuy? 40 11 
1.58) 5.95] 1.75] 2.64 1.61 2.06 1.51 1.36 .38 10 
1.49f 3.95| 1.70] 4.45| 1.56 be se 1.65 38 12 
1.39} 3.28] 1.66; 4.30 1.50 1.58 73h 1.12 aa 10 
1.33] 3.03] 1.59] 4.52 1.45 1.48 1.27 1.01 .49 10 
gs) et is gb a 1.43 1.48 1,27. 93 44 10 
1.26] 2.49] 1.43] 6.60 1.42 4.92 1.36 92 84 08 
3.82 oa 1 = 6.78 2.76 9.85 1.21 2.25 BEY 08 
5 ‘0 QA teasl 4.82 5.60 120 Anat, 3.92 34 15 
3.34] 2.02) 1.33] 3.92 5.76 5.12 1.38 2.50 .28 11 
5.90) 1.93] 1.51] 3.41 3.98 4.00) 1.22 1.91 27 10 
5.55| 1.89] 2.06] 3.13 3.11] .3.40| 2.38 1.61 OL 08 
5.88} 1.90} 1.88] 3.05 2.68 3.05 1.78 1,28 men! 07 

| | | | 
5.38] 1.91] 1.87| 3.61 2.81 2.81 aouL a} iB 07 
3.90} 1.96; 1.77) 9.94 2.58 2.98 2.34 1.09 Se] 0d 
3.20) 1.99] 1.77| 5.78 2.29 2.93 1.62 eo 629 O4 
2.77| 2.02) 1.68| 4.48 2.10 2.69 1229 92 py 04 
2.49| 2.03] 1.63] 3.78 1.92 3.44 1.16 87 aX, 03 

| 
2.28) 2.03| 1.88] 3.36 1.78 3.55 1.29 82 29 04 
2.71| 1.94] 2.35] 2.98 1.70 3,241) . 1.13 76 26 67 
2.59| 3.36] 2.641 2.70 1.67 3.68] 1.42 fs 04 48 
3.98] 3.60] 2.55| 2.50| 2.32) 5.25] 1.58 68 nao 36 
4.02} 4.42] 2.43] 2.34; 2.24 es eS 65 28 26 
3 3.75| 3.6a| 2.64) 2.22 1.88 3.32 3.65 68 vA 19 
eS eee f 3.20| 3.12] 3.50] 3.60} 1.63) 3.43) 4.98 69 aly 15 
eer a At ee 2.76| 2.77| 3.18| 2.60, 1.50) 2.92) 4.32 63 14 12 
Wes treet ard : 2.49) 2.5 Rie aeAah sesbal 8210 54 ai) 10 
eee g 2.28| 2.3: Ziel Leak ee 2.49 e - 08 
eee ee 2.16| 2. 1296| Ss Aili aoe i Pe a rr 
SP ES Sed | ii 
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Daily gage height, in feet, of South Fork of Licking River at Hayes, Ky., 
for the years ending.September 30, 1916-1920—Continued. 


| 
Day Oct. | Nov.| Dec. | Jan. | Feb. icant Apr. | May | June! July 
| 
; 
1919-20 | 
9.25 4.58] 1.64 2.76 eee 1.91 2.93 1.41 .89 
14.82 S12) “LS 2.60 2.22 1.99 2.66 1.42 ey it 
12.90 3.30| 1.42) 2.61 2.14 2.69 2.47 2.00 ott 
6.55 2.9U— 1257 3.50 2.14 3.30 2.34 S12 -61 
4.30| 2.66] 1.77| 3.50| 4.50) 3.34) 2 " 5.70 AY 
3.52 5.07| 1.6 3.05 4.40 3.33 2.05 3.98 
3.15] 14.62] ~1.63 2.80 3.60 3.10 4.93 an15 
2.80| 138.64] 7.60) 2.65 2.95 3.60 1.80 2.64|_.. 
2.49) 10.51| 14.95 2.48 2.64 3.38 1.75 2.37]. 
2.36 ae 12.40 3.10 2.52 2.92 a yn Gh 
3.35 6.80| 5.65 2.81 Bato 2.61 1.80 St be 
2.88 4 fo 4.25 2.67 8.22 2.39 3.56 1.64 
2.68} 10.18] 3.60 2.53le 5.90) 2.40 3.55 1. 50] > 
2.50] 10°57] - $248 2.30 4.70 2.52! 2.72 2.02 
Z.oll tat8 2.89 2.24 3.82 2.35 2.26 1.76 
Pes 5} 4.90| 2.85 3.03 7.48 2.13 1.92 1.34 
1.99: 4.02| 3.20 3.04 9.25 2.14 1.73 Bey | ae 
1.86 3.58] 3.23 2.10 6.65, 2.03 1.62 a eas By 
1.68 3.17| 2.84 2.03}. 10.74 2.18 2.90 1.03].. 
1.61 2.86| 2.64 2.03} 10.14 a 4,28 1.05 
fT 5Sler Case 4.6 2906.25) 1G. SS S08 eel Ai eee 
1.47 2.35| .7.32 3.85 4.40] 12.92 2.52 9a 
1.43) 2.24| 10.02 4.78 3.68 6.42 2.21 1.16}. 
1.42 2.12| 11.84 4.08 3.25 4,22 2.01 ETH 
ae 2.09| 8.18 3.52 2.94 3.46 2.13 1.15 
12.48 1.99| 5.08 3.18 2.72 3.06 2.09 as 
14.62 1.85] 4.35 2.78 2.52 4.26 1,97 2 
10.90 1.87| 4.22 2.53 2.33 5.48 1.72 i. 
5.78 174] “(3555 2.41 2.17 3.90 1.56 : 
5.70 1.63; 3.18)... 2.07 3.21 1.48 
a 1.73| 3.05 5 5 ene eae 1.03)... 
f 


NOTE.—Stage-discharge relation probably affected by ice about Dec. 
18, 1919, to Jan. 9, 1920, Jan. 16 to 22, Feb. 1 to Feb. 24, 1920. 


SOUTH FORK OF LICKING RIVER AT FALMOUTH, KY. 


Location.—At the single-span highway bridge about half a 
mile west of the Louisville & Nashville Railroad station at Fal- 
mouth, Pendleton County, and three-fourths mile above the 
mouth of the river. 


DRAINAGE AREA.—944 square miles. 


Recorps AVAILABLE.—July 27, 1915, to July 31, 1916, when 


station was discontinued, because of backwater from Licking 
River. 


GAGE.—Staff gage in two sections; lower section attached to 
downstream side of west abutment of bridge; upper section at- 
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tached to telegraph pole 4 feet from upstream side of west abut- 
ment: read by L. A. Woolery. 

DISCHARGE MEASUREMENTS.—Made from downstream side 
of bridge. 


CHANNEL AND ConrroL.—Bed of river is rock; banks prac- 
tically clear of vegetation. Control probably permanent, but 
stage-discharge relation is occasionally affected by backwater 
from Licking River. 

ExTREMES oF DiscHARGE.—Maximum stage recorded during 
period of records, 22.4 feet December 18, 1915 (discharge not 
estimated because of backwater from Licking River) ; minimum 
stage recorded, 1.3 feet November 11, 1915 (discharge, 20 second 
feet). 

AccurAcy.—Stage-discharge relation affected by backwater 
from Licking River during high stages on that stream. Rating 
eurve fairly well defined between 90 and 10,000 second-feet. 
Gage read to hundredths twice daily. Daily discharge except 
for periods when backwater was present, ascertained by. apply- 
ing mean daily gage heights to rating table. Results good ex- 
cept for periods when there was backwater at gage. See foot- 
note to daily discharge. 

CooPpERATION.—Base data furnished by United States Engi- 
neer Corps. 


Discharge Measurements of South Fork of Licking River at Falmouth, 
Ky.. during the years ending September 30, 1915 and 1916 


Made by— 


1915 
27 | 1 & 
7s eae seme whos | 1.6 | 96.5 2|A. C. 7.63| 7,600 
Sept. 9|H, R. Dauben- | | 4|A. C 4.45| 2,020 
SPOCK we ww ee ten ete tse 3.0 740 


ol 


Oct. Crosley & 
Daubenspeck ......| 3.55 | 


a 


River at Falmouth, 


1915 and 1916. 


of South Fork of Licking 
ding September 30, 
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Ky., for the years en 


Daily gage height, in feet, 
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Daily discharge, in second feet, of South Fork of Licking River at Fal- 
mouth, Ky., for the years ending September 30, 1915 and 1916. 


Day | July | Aug. Seprl Day July Aug. |Sept. Day | July | Aug.| Sept. 
| 


| | | [ 
Oct. | Nov.! Dec. | Jan. Feb. Mar.| Apr.| May | June| July 


NOTE.—Discharge for following days estimated because of backwater 
from Licking River, from weather records and record of stage of Licking 
River at Falmouth: Feb. 1, 2, 13, 14, Mar. 29-31, Apr. 12, and June 20-22, 
1916. Discharge interpolated July 28, 1915, May 28 and July 25, 1916. Dis- 
charge, Dec. 17-23, 30, and 31, 1915, Jan. 1-3, 11-16, and 30-31, 1916, not esti- 
mated because of backwater. 
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Monthly discharge of South Fork of Licking River at Falmouth, Ky., 
for the years ending September 30, 1915 and 1916. 


(Drainage area, 944 square miles.) 


Discharge in Second-feet Run-Off 
(depth in 
Month Per inches on 
Maximum | Minimum Mean. Square | drainage 
Mile area). 
| | 
| ' 
! 
August 3, 560 34 794. 0.841 0.97 
2, 580 48 586 621 69 
| 
1915-16 
Cetober 8,910 66 791 1 
November 5,900 | 20 1.05 a IE ly 
December .... 163 hehe tae 
January 880 ficken ee 
February 1, 000 3.16 
775 2.12 2.44 
320. 767 86 
66 Zaz .29 
128 1.41 ges 
26 232 320 
| 


CHAPTER VI. 
KENTUCKY RIVER BASIN RECORDS 
KENTUCKY RIVER AT FRANKFORT, KY. 


This station was established March 18, 1905. It is located 
at the Government dam on the Kentucky River in the lower part 
of Frankfort, Ky., about 1 mile below the city highway bridge. 

The channel is straight for 1,000 feet above and below the 
bridge. Both banks are high, rocky, covered with buildings, 
and do not overflow. The bed of the stream consists of rock, 
gravel, and sand and is free from yegetation and permanent. 
The water is approximately 15 feet deep and flows in one chan- 
nel at all stages. The current is swift at high and very sluggish 
at low stages. 

The lower portion of the gage is painted on the masonary 
walls of the locks at the left end of the dam, and the upper por- 
tion consists of staffs set firmly into the riprap on the left bank. 
During 1905 the gage was read by Mrs. C. H. McCrackin. The 
zero of the gage is 5.80 feet below the crest of the dam. No 
bench marks were established for the gage at the dam, which is 
maintained by the United States Army engineers. A bench 
mark is placed on the top of their hand rail at 40 feet from the 
initial point for soundings, marked with a cross in paint; eleva- 
tion, 46.93 feet above the water surface when the gage at the 
locks read 7.40 feet. 

The following discharge measurement was made April 16, 
1906: Gage height 8.12 feet, discharge 10,800 second-feet. 


Daily gage height, in feet, of Kentucky River at Frankfort, for 1905. 


See 
Day | Mar.| Apr. | May June| July oe ans Oct. ek Dec. 
| | 1 | 
be | | 
hs 8.3 6.5 7.5 6.2 6.2 5.5 6.9 9.6 
ipa Tit) 6.4 7.0 6.0 6.4 5.5 6.7 ORT 
7.0 7.5 6-4) ‘6.9 6.0 6.8 5.55] 6.6 | 10.3 
6.9 1.2 6.3 Bak 6.0 6.7 5.6 6.5. | 11:0 
6.9 (fea 6.2 Tee 6.0 7.2 6.55) 6.4 | 10.7 
| 
7.0 6.9 6.1 6.8 6.0 7.0 5.4 6.3 | 10.3 
ie) 6.8 | 6.0 6.5 6.0 6.6 5.3 6.3 9.0 
7.4 6.7 6.0 6.5 | 6,0 6.4 5.2 6.2 8.0 
7.4 6.61 5.9) 6.7 5.95] 6.2 5.2 6.2 7.4 
7.3 M4) 528 1:3 5:9 6.2 5.2 6.15) 7.3 
15 GeO | ech tet | [ee woos) 6.7 6.2 5.2 6.1 7.2 
| | 


SURFACE WATERS OF KENTUCKY 


98 


for 1915. 


’ 


Daily gage height, in feet, 


of Kentucky River at Frankfirt 
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DIX RIVER NEAR DANVILLE, KY. 


This station was established March 18, 1905. It is located 
at the Danville city waterworks dam, about 5 miles east of the 
city of Danville. 


Discharge measurements are computed by formula from the 
depth of water on the crest of the dam. Length of crest, 150 
feet up to gage height 1.0 foot. Above 1.0 foot the crest is 200 
feet long. The initial point for soundings is the crest of the 
dam. 


The gage consists of a 2 by 4 inch pine stick nailed to a 
small syeamore tree about 100 feet above the above-mentioned 
dam on the left bank of the stream. Its zero is referred to the 
erest of the dam, which is said to be perfectly level. The gage 
was read during 1905 by Anton Rehm, the engineer of the water- 
works. 


Daily gage height, in feet, of Dix River near Danville, Ky., for 1905. 


| | | 
Day May | June| July | Aug. Day May | June| July | Aug. 
| 1 i 
1905 | | 1905 
i ee ee) orale. 0:45) oeaos 
48 aly ait 382 
45 Pls) 8 2 
4 14 ne 14 
.35| 15 6 dl) 
26 .14 75 06 
23 Av)\ 7A 05 
20 a) ai 09 
18 75 A) 1.98 
15 8 AT 88 
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DIX RIVER NEAR BURGIN, KY. 


Location.—At covered wooden highway bridge on Burgin 
and Buena Vista pike, 334 miles due east of Burgin, Mercer 
County. Kennedy’s mill is one-fourth mile above station. 


DRAINAGE AREA.—395 square miles (86 per cent measured 
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on topographic maps and 14 per cent on map of Kentucky, com- 
piled by United States Geological Survey, scale 1:500,000). 

Recorps AVAILABLE—July 2, 1910, to July 16, 1911; Oc- 
tober 1, 1911, to September 30, 1920. 

Gagr.—Staff gage attached to right upstream wing wall of 
bridge near face of abutment; read twice daily by C. P. Kennedy 
and Frank Martin. Soundings taken at the measuring section 
indicates that the zero of the gage as replaced by the observer 
on February 15, 1913, is approximately 0.2 foot below zero of 
gage installed when station was established. Gage readings 
subsequent to February 15, 1913, refer to a datum which i is about 
0.2 foot below datum of original gage. 

DiscHARGE MEASUREMENTS.—Made from upstream side of 
bridge, from a boat, or by wading. 

CHANNEL AND ConTROL.—Probably permanent except dur- 
ing extreme floods. At stages above low water growth of foliage 
on trees and brush at the control may affect the stage-discharge 
relation to a small extent. 

ExTREMES OF DiscHARGE.—1910-20: Maximum stage record- 
ed 29.0 feet about 3 a. m. January 22, 1917, (discharge, 27,500 
second-feet) ; minimum stage 2.60 feet at 6 a. m. June 19, 1918, 
(discharge 0.8 second-feet). 

Icr.—Ice forms only during severe winters. 

AccuRACcY.—Stage-discharge relation practically perma- 
nent; not affected by ice during the year. Rating curve well 
defined up to 455 second-feet and fairly well defined between 
455 and 12,000 second-feet ; extended above 12,000 second-feet. 
Gage read twice daily to quarter tenths. Daily discharge ascer- 
tained by applying mean daily gage height to rating table. Re- 
cords good. 

CoopERATION.—Station maintained in cooperation with 
Kentucky Geological Survey. 


KENTUCKY RIVER BASIN RECORDS 101 


Discharge measurements of Dix River near Burgin, Ky., during the 
years ending September 30, 1910-1980. 


ae | i 
No.| Date | Made by— Wiatl Area of | Gage Dis- 
| | | tet /Section | Height | charge 
| | 
1910 Feet |Sq. Ft.| Feet Sec.- ft. 
HeAUbY AStAL. Jom POECrStG 2. Fe Ce 141 | : 898 7.65 1, 650. 
2 IG Pea sards . = 141 715 6.44 966 
3 mG. 7. -Bagard —. 141 607 5.64 653 
4 20\G,. T. Bagard .... 141 574 5.44 600 
5 a i T. Bagard 141 519 5.10 454 
| | 
ep Weel ries te Pe OGL SLC gee ea oe WL ee 3.30 *50.4 
vi Miler, Bawa. a 143 372 4.30 219 
8 |Sept. 2)|L. B. Herrington . 142 1,610 12.35 6.260 
Det 20/|L. B. Herrington 142 1, 280 10.20 3, 870 
| | 
1915 | 
dO plage Atha Worth idé SeLier coe sel Vel Pak. 4.02 101 
11 PETG gel. RUS WOE Ligie cee eee ee toes 5.14 341 
1916 | 
12 |Apr. 27/A. H. Horton nts tee ; 4.07 111 
13 |Sept.18|B. E. Jones ... 2 oes ae 24 2.82 Saul: 
gO ea) 
Peete Soles, We Seller me ne ee 11.68 4, 950 
15 a, SPOR CH coo OChITOr nike. ee Ny ee eee 2.86 3.4 
1918 | i 
16 [iumectinopkins"® Kidwell -- 25) 22... |? ceccic 3.14 12.9 
1920 | 
17 |May oie tee in po eee —— | Beene 6.07 | 750 


*Large cross section dead water not measured. 


Daily gage height, in feet, of Dix River near Burgin, Ky., for the years 
ending September 30, 1910-1920. 


(C. P. Kennedy, observer.) 


hel eel ee 
Day July aaa pecies| Day July Aug.|Sept.|| Day | July | Aug.| Sept. 
| | | 
Med oe as 5.05| 7.70) 3.60) 4.75 4.60} 7.55 
3.90} ° 4.50) 10.35 3.40]  4.55||% 9.05| 6.40 
3.80} 4.20) 8.45 3.30] 4.65 5.60| 5.90 
5.85| 4.00} 8.10 8.30} 4.30 5.05| | 6.05 
5.30] 4.00) 11.05) 3.30] 4.05 4.45] 6.55 
8.30! 3.80) 10.00 3.28] 3.88 5.20] 10.65 
7.50 3.80 8.25) 3.28 3.75] 5.05 7.45 
9.00| 3.80) 6.05] 3.30] 3.70) 6.50) 6.45 
6.80| 3.60) 5.55 3.28] 8.80 5.50/ 5.85 
5.70| 3.60; 5.00 3.70| 11.50 5.15) 5.50 
| CN een 
| | | | 
Day | Oct. ak Dec. Jan. | igs Mar. Apr.| May oe July 
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(C. P, Kennedy, observer.) 
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ending September 30, 1910-1920.—Continued. 


Daily gage height, in feet, of Dix River near Burgin, Ky., for the years 
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20.— Continued. 


Kennedy, observer.) 
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Daily gage height, in feet, of Dix River near Burgin, Ky., for the years 
Day | Oct.|Nov. 


ffected by 


rver Jan. 10 to Feb. 14. 


Discharge relation probably not a 


See “Accuracy” in station description, 


*Gage washed out; gage heights estimated by obse 
NOTE.—No ice reported. 


ice. 
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SURFACE WATERS OF KENTUCKY 


ending September 30, 1910-1920.— Continued. 
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Day | Oct.|Nov.|Dec.| Jan.|Feb.| Mar.| Apr.| May | June] July | Aug.| Sept. 


Daily gage height, in feet, of Dix River near Burgin, Ky., for the years 
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NOTE.—Gage heights not recorded Oct. 17, Dec. 6, 28-31, and Jan. 1-10. 
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ending September 30, 1910-1920.—Continued. 
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Daily gage height, in feet, of Dix River near Burgin, Ky., for the years 
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Daily discharge, in second feet, of Dix River near Burgin, Ky., for the 
years ending September 30, 1910-1920. 


| | 
Day | July ae | July | Aug. |Sept.|| Day | July | Aug.| Sept. 


436 519 84 342 420 298} 1, 630- 
132 270 452 60 284 312| 2, 800 978 
115 195 420 50 312 270 627 744 
724| . 151 1,240 50 219 219 436 808 
519 151 1, 030 50 162 172 257| 1,060: 
2,180 115 2, 760 48 129 142 485| 4,350 
1, 600 115 4, 880) 48 107 132 436) 1,570 
2, 760 115 1, 820 50 99 184| 1,030) 1, 
1,190 84 786 48| 2,580 452 590 724 
665 84 536 99] 5,240 902| 468 590- 


| | 
Day | Oct.|Nov.| Dec. Jan,|eb. | Mar. ae May June} July | Aug.| Sept. 
| | | | ] | 
99 808] 1,030) 2,720 436 219} 11, 800 92 
115| 665] 2,940] 1, 480 404 195| 3,650 92 
99 519] 2,020) 1,220 357 232| 1,840 84 


92| 436] 1,480] 8, 040 342| 2,500] 1,540 66 
84| 420) 1,360] 4,100 327| 1,660 808 55 


| 
76| 1,840| 1,240) 3, 220 342| 1,030] 627 115 
68] 1,570] 1,080] 2,460] S88} 1,270) 519 124 
1,000} 684] 1,760 536] 2, 220 404 92 
66| 704; 704) 1,880| 572] 1,480 327 vel 


1910-11 
1 


NOTW.—Daily discharge determined by means of a dischar in 
curve fairly well defined between 50 and 6,550 second-feet (reece Biente. 
0.8 and 12.7 feet). Discharge interpolated Nov. 4 to 7. Discharge Dec. 10 
to 27 estimated, because of ice, from climatologiec records; mean discharge 
314 second-feet, estimated values varying from 150 to 600 second-feet, 
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Daily discharge, in second feet, of Dix River near Burgin, Ky., for the 
years ending September 30, 1910-1920.—Continued. : 


“pay [oct fo ‘san 
Day cor Nov.| Dee. Jan.|Feb.| Mar.| Apr.| May | June| July Aug.| Sept. 
| | 


55} «60 878] 1,700} 92} 219 99 

60} 50] 327] 2,580) 978] 978] 9,770/ "952 87| 132 £0 84 
55| 50| 2191 1,950] 978]  765/ 6,440] 765 83} 99} 50) ~—s«60 
71] 50] 184] 1, 854 665 2,850] 536 79| 485 50| 132 
132) 55] 172/ 1,330 al 646| 2,340] 590/ 75] 627] 33) 115 
84} 536] 162| 1,240] 502} 665) 1,600 1,240) 70} 452) «= 26] Ss 
78| 4,560| 124] 1,080) 420| 724] -1,000| 2.100 65] 590} 60/ 115 
71] 1,220) 115 327| 4,400] 724] 27020] 60} «590 50} 99 
60} 608} 99} 684! 298] 6,000} 572/ 1,390] 55] 3ss} 9g 99 
78] 536) 99] 646] 244! 3700] 485] 1,030] 50} 195] 590) ~—s& 
78}  452| 


485| 244) 4,510 388} 8, 860 50 7 327 50 
388} 232] 4,510 388} 3, 120 50 590 172 41 
yz} 219 608] 1,7 50 452 115 26 


| | 
436| 627| 7,870; 327) 172| 5,780 502 §30 50 554 50 20 
452| 608] 4,560} 270/ 152) 2,340 536 536 50 452 50 20 
786} 3, 220] 1,730| 232) 152] 1,2 665 372 50} 1,950 41 20 
608] 2,540] 1, 140/13, 400) 151| 1,160 572 284 60| 1,080 115 20 
468| 1,190] 1,080) 5,140) 270) 1,000 468 ae 78 830) 298 26 
388] 978] 1,270) 1,730) 6, 660 808 404 151 92 357 307 20 
342} 830] 1, oe Sa4| 5,140 765 468 124 572 298 357 26 
270| 704) 1,360) 1,160) 2,940| 1,140 436 99 151 704 307 26 
184} 608] 1,700) 1,000) 2,260) 6,660 372 99 142 420 357 420 
172} 952| 2,980)  744| 1,630| 5,780 327 | 84 124 298 244 298 


Sa 
~~] 
ive] 
—) 
& 
= 
— 
=m 
or 
p> 
S 
ph 
ow 
bo 
imal 
Oo 


| 
2, 1, 800 780) 331 691| 28 2.5 1.5 
2, 1,340 649 280 608] 28 2.5 1.5 
18 925 455 280) 1,090) 116 2.5 1.5 
se 421 331 280, 691} 85 10 1.5 
us 421 359 256 529| 50 10 | 1.5 
33 60| 6,000| 5,350) 2,590 389 331 233) 421) 35 2.5 1.5 
26 84| 2, 670/23, 600) 1,800 421 331 190 305] 28 2.5 1.5 
26 84| 1, 240/27, 400} 1,150 455 305 151 233] 28 2.5 1.5 
26, 115] 704/18, 800) 1,150 421 305 116 151] 28 2.5 1.5 
26| 327| 590)11,900) 649 389 421 116 116) 28 2.5 1.5 
26] 298] 654] 6,750} 1,800 359 455 85 100} 21 2.5 1.5 
26| 270) 554/23, 600) 1, 150 305 455 85 100) 21 2.5 1.5 
26| 244) 485)/14,500) 649 529 389 85 72| 15 2.5 1.5 
26| 219) 485] 6,7. 649| 7,230 359 85 50} 10 2.5 1.5 
20 me 452| 3,500) 389) 3,700 280, 72 42 2.5 2.5 1.5 
20| 115) 452) 1,800} 389) 1,600 256 72 28 2.5 2.5 1.5 
20; 115) 420) 1,800) 359 649 211 72 28 2.5 2.5 1.5 
20) 115) 420) 5,600) 359 568 190 60 28 2.5 2.5 1.5 
20} = 115] 359 529 151 60 28 2.5 2.5 1.5 
20| 115} 359 455 116 85 28 2.5 6 1.5 
' j 2.5) 50 1.5 
2.5] 50 1.5 
2.5| 190 1.5 
2.5) 190 1.5 
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Daily discharge, in second feet, of Dix River near Burgin, Ky., for the 
years ending September 30, 1910-1920.—Continued. 


j | Reel ee 
Day. | Oct. eee ess Jan.|Feb.| sp age May ed July pad eed 
| | | 

1912-13 | | | | | 
25 20/ 60!  357/ 6,750| 491 925] 100] 1,030| 568) 2.5] 133 | 1.5 
4.500| 780] 21,600 170] 925) 331) 2.5] 100 1.5 
3,500} 1,800] 25,700] 491; 87 116} 35 50 1.5 
2 590| 2,420| 10,100 975] 875| = 72] 28 15 
2, 590)... 875 42} 10 10 1.5 
1, 800 825 35} 10 2.5} 1.5 
Rie 1,15 rec aerek es Le 

| 

2.5 2.5] 28 72 
2.5 2.5 72 72 
2.5 2.5 85 72 
2.5 2.5 85 50 
2.5 2.5 85} 72 
2.5 2.5 85 72 
2.5 2.5 85; 649 
2.5 2.5 $5| 4,100 
2.5 2.5 $5} 1,030 
ae 2.5} 100| 1,030 

| 
= == 100} 2,950 
2.5] 5] 280) ~~ 780 
2.5 2.5} 305] 780 
2.5 2.5] §25| 491 
ot 211 256} 421 

| 
2.5 305 100} 305 
2.5 151 85] 305 
2.5 100 | 60) 256 
| S51 38 
2 5 33 

| | 
10 35} 100 
= | 35] 116 
35 72 
10 649) 60 
10 | 60 
10 421 60 
10 331 28 
10 | 256 28 
28 190 24 
28 100 21 
28 | 100} 2s 

| 
825 52} 116 
2,590| 292] 190 
1,210} 691 88 
1,340| 438 75 
2,340| 23 233 
1,730 a 1, 030 
1, 460 
5, 320 ee  geis 
, 500 70| 568 
925} 142] 405 
| 1,030] 1,600} 381 

85| 649] 6,870} 359] 222] 421 88 82} 925] 2, 420 
85} 568} 4,100] 305] 190] 389 85 62} 6,150| . 735 oe 
5O| 421 2,170 268] 200) 331 15 55} 1,870) 256] 200 
42} 331} 1,030} 256] 151} 305 58 92} 825, 170/ 151 
2| 280] 735] 608] 389} 268 52} 1,730] 529] 735] 100 
2) 491} 925 = 233} 288 52]. 735 rg 67 
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Daily discharge, in second feet, of Dix River near Burgin, Ky., for the 
years ending September 30, 1910-1920.—Continued. 


| | | 
Day | Oct./Nov. Dec.| Jan. ops cee | Apr.| May | June] July | Aug.| Sept. 


ono 


MPO AN FRO CIR 


is) 
co 


He 
bo 
= 


NOTE.—Gage washed out Jan. 10, 1913; gage heights were estimated 
by the observer Jan. 10 to Feb. 14, inclusive. Gage not read during Jan- 
uary, 1914. Sept. 29, Oct, 17, and Dec, 6, 1914, discharge interpolated. Dis- 
charge estimated from record of flow of Licking River at Falmouth, Ky., 
Dec. 28-31, 1914, 1,300 second-feet; Jan. 1-10, 1915, at 1,170 second feet, and 
Jan. 1-11, 1916, at 1,500 second-feet. These estimates are subject to con- 
siderable error, but the effect on the monthly and yearly means will not 


be great, 
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Daily discharge, in second feet, of Dix River near. Burgin, Ky., for the 
years ending September 30, 1910-1920 Continued. 


| 
Day | Be Dec.| Jan.|Feb.| Mar.| Apr.| May | June July | Aus.| Sept. 
| 


————_—_—_ 
oo 
foo) 


| 
22 35] 455| 925] 6,510] 345] 222 60] 16 44 | 35 
21 32| 455] 1,270| 3,040] 4,830] 190) $2) 14 | 34 
20 31| 2,090] 875] 6,990] 2,860] 142) 1,150] 12 36 50 
18 31/11,200/ 649| 4,400] 1,270) 116] 389] 9.6] 35 | 108 
18 34/12, 400| 438] 2,770] 925 g7| 244, 9.2| 32 92 
16 32] 6,270| 318] 1,940] 1,870 88} 160) 8.0] 29 re} 
15 32| 2,420] 345] 2,090] 1,3 94 133; 8.0] 25 58 
15 36| 1,400| 292] 6,510] 875 88] 256] 8.0] 24 48 
I | 
ge 10 | 15 42| 925| 268] 3,310] 825 il, 1800) “6s8l—n2t he 4d 
| 9.2] 12 | 42) 735| 233] 1,800] 691 72| 691), 4:6)" 19 ||) 934 
8.0) 12 29] 529] 233] 1,210] 529 (op eri) PA wats |) ee 
7.6| 11 34) 389] 211] 1,270] 405 7 Coil | ays| aE: 27 
6.8| 11 36] 331| 142| 2,170] 421 Ele 20). Osi de 20 
6.0] 10 39] 280} 142 — 438 61 a 2.5] 10 | 18 
| 
0 2} 38] 280} 190! 1,580] 405 bol 0 124[= we se2tie 9.2) met6 
6 2} 35] 359) 1,340/ 925] 318 51] 100] 3.4] 10 13 
2| 32) 374 975| 3,220] 268 49 86} 3.6] 11 12 
2| 35] 359} + 735| 3,7 233 45 7 3.9] 10 10 
32} 345| 825/ 1,400] 211 41 Bs] 4.2] 14 ie 
34| 405) 3,900 a 190 38 50} 16 15 6 


WWwHWorn OM 


bo 


a 
i 
Aisi yected ae ease! 
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Daily discharge, in second feet, of Dix River near Burgin, Ky., for the 
years ending September 30, 1910-1920—Continued. 


| gael 
Day | Oct.|Nov.| Dec.| Jan.|Feb.| Mar. | Apr.| May | June! July | Aug.| Sept. 


151; 233) «47 14 2 51 

Hagia eee Ca rn 49 Role eee 

| 

3.6] 60 54/16, 800] 222/ 735] 211) 155] 268! 60 9.4) 2 
3.6] 124°]  54]16,800/ 190] 825} 180] 735) 200) +49 18 2 
3.6) 100 49| 4,940] 160} 568] 170) 389}  160| 38 (a  B 
3:6] 66 42} 1,530] 151| 491! 133) 2561  151| 27 6.01 2 
3.6] 44 40} 925] 151] 421] 188) 256] 160) 238 2 2 
3.61 36 | 40} 649} 133| 2,090] 133} 151/133) 23 | 6.21 2 
3.6] 29 31] 455] 116] 1,530! 116] 100) 108] 22 | 202 D 
3.61 20 | 31] 455] 108) 925/ 133/ 116 92] 8.2] 151 2 
3.6] 20 29| 568] 108] 3,900| 116] 2,950| 280] 22 97 5) 
3.6] 17 33) 455} 100] 2,340) 222) 5, Ani) 11 70 1 
3.6} 16 49| 374| 97] 1,340) 2,090] 1,940] 233) 14 44 1 
3.6] 11 151 0} ~—« 85] «1,150) 1,870) 735] 124) 14 33 i 
3.6] 9.4] 292] 256/ 82] 359] ‘691| 780] 389] +22 25 1 
3.6] 7.4] 421] 233] $5] 5291 455]  491{ 2331 17 22 1 
3.6} 6.0] 2,420] 268] 32 se 345, 389 133] 20 20 1 
3.6] 2.6] 875 331| 124, 455) 280] += 305] +=: 100] «20 38 1 
3.6] 3.6] 608] 3 108] 875) 374] 256 72| 17 49 1 
3.6 975|  305/ 180] 62] 12 33 1 
2.6 780} 222} 280 58| 17 18 1 
3.6 529] 190) 190 38] 17 14 1 

421; 170| 151 31] 27 i 1 

3591 151] 421 921 40 23 2 

305} 142) ~—-280 36] 29 31 

233] 116 491 116 17 36 


ROOM Mow NWOWwTT NWOSRHR SHAOaAD 


2. 
9. 
se 116) 1,940 256| 12 31 aah 
211 100| 2, 420 292| 14 17 alt 
222 11] 1,030 190 6.8] 11 20 
825 27 691 151 7.4 9.4 8.2 
529 51 421 116 7.4 6.0 7.4 
292 88 389 §2 6.0 7.4 6.0 
BAUS] paseeteh PAS) (ooo 4.5 S50) peeetiecees 
374 649 491 292 6.0 40| 62 
331) 3, 130 491 649 4.5 36|, 51 
359/ 1,870 491 389 2.0 40| 40 
925] 2, 250 21} 1,800) 405 49} 31 
3,130) 3,800 305| 3,600) 268 180} 27 
1,600} 1,730 211| 5,600) 233 72) 11 
1, 660 491| 1,150) 222 180 4.5 
491! 1,270] 6,270! 529} 17 268 5.1 
455 825) 2, 250 889| 133 455) 72 
389 691) 1,150 305) 92 389| 116 
491 491 608 200) 72 805) 54 
691 421 455 133) 54 256| 138 
1,090 529| 1,600 124; 49 529) 151 
925 491| 1,800[ 1383) 190 455| 160 
691 359) 691 108] 405 568| 151 


1, 660 280, 529 60| 190 875| 78 
10, 700| 211 735 54| 318 649| 70 
6, 040 318 975 44| 405 491| 54 
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Daily discharge, in second feet, of Dix River near Burgin, Ky., for the 
years ending September 30, 1910-1920—Continued. 


‘ === 
Day | Oct. pale ah ar i Mar.| Apr.| May | June| July | Aug. Sept. 
ant | 
529] 2,090]  421| 3,310] 7,480 529 49| 233 | 491| 42 
421| 9,430) 6,390] 1,150| 2,420 421 47| 142 | 455 25 
389] 9,560) 2,590 825] 1,600 318 36) 116 455 14 
318| 7,480] 1, 460 529 649 280 49 82 345 16 
305} 4, 400 925 491| 491 et 36 54 233 16 
280| 1,800) 735 421 735 233} 38] 49 170 6.0 
222) 1,150 529 211| 1,660 211 44 44 116 4.5 
233] 925] 421| 151] 1,030 180 38] 36 100 2.6 
233 735 389] 116 735 151 27 40 88 2.6 
250). LO6S pen 75 568 124 94| 36 82 1.5 
28S Wer 491 ee | 2 | ee eee j 160... |, a6. a8) -eos-8 re 


Monthly discharge of Dix River near Burgin, Ky., for the years ending 
September 30, 1910-1920. 


(Drainage area, 395 square miles.) 


Discharge in Second-feet 


Spertete 
(depth in 
Month | Per inches on 
Maximum | Minimum | Mean. | Square epee 
Mile . 
| | 
| | 
4, 880 115 952 2.41 |} 2.69 
2, 800 48 | 326 .826 | 3) 
5, 240 99 I 1,520 3.85. | 4.30 
| 
1910-11 | 
October. See 2,540 | 99 355 0.899 | 1.04 
November 2; 900 26 | 277 | "702 “78 
December ... GSS Sip ees | 800 2.02 2.33 
January ....... 5,190 357 1, 290 3.27 3.7 
February 8, 040 372 1, 880 4.76 4.96 
572 184 | 315 -798 | .92 
4, 250 195 1,110 2.81 | 3.14 
11, 800 84 | 807 2.04 2.35 
342 26 84.7 .214 .24 
327 20 | 86.1) .218 suk 
October 786 | 55 | 221 | 0.560 0.65 
November 4,560 | 50 | 963 2.44 : 2.72 
December ... 17, 900 99 2,730 | 6.92 7.98 
January 18, 400 232 1,540 | 3.9 4.50 
February 6, 660 151 1,460 | 3.70 | 3.85 
March 12; 100 646 2) 950 7.47 8.61 
9,770 327 1,500 3.8 
8, 860 | | : 8 298 
572. 4 ‘ 
2,500 
590 
420 


MUG; SE GE! oe acccsscececeaseast 
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Monthly discharge of Dix River near Burgin, Ky., for the years ending 
September 30, 1910-1920—Continued. 


Discharge in Second-feet 


eee 
epth in 
Month | Per inches on 
Maximum | Minimum | Mean. Square | drainage 
Mile area), 
1 
October 41 15 24.3 0.062 
November 327 | 15 108 33 : 30 
December 6,000 | 50 787 1.99 2.29 
January .... 27, 400 1, 150 7, 000 17.72 20.43 
February 25,900 | 331 949 2.40 2.50 
March 25, 700 | 305 2,940 7.44 8.58 
| 
975 8 | 344 871 97 
1,940 462 7 1.35 
1, 800 Pal 279 706 9 
we = 116 | 2.5 20.3 051 06 
August ..... ed 190 rs 28.2 O71 08 
September ~ 1.5 1.5 1.6 . 038 004 
Mhe year es css 27, 400 1.5 1,090 | 2.76 37.42 
1913-14 | 
October 151 2.5 27.1 -069 08 
November 608 28 191 484 54 
December 1,870 | 170 639 1.62 1.87 
OEE Eee I prea en oe SME eee eee | Watcha |) ec ace lea en NS Sheree 
February 9,170 491 1,69 4.28 4.46 
March 6, 750 280 | 925 2.34 2.70 
Batch fe pte neat a nee 2, 250 280 740 cy 2.09 
May 10, 900 28 943 2.39 2.76 
June 75) 10 69.5 176 20 
Suse Ms. 2 305 25 34.4 - 087 .10 
August .. = 825 28 181 458 -b3 
September _.... a 4,100 21 $01 1.22 1.36 
a | | 
The period 10, 900 2.5) 493 1.25 16.69 
1914-15 
Wetoper wee eo ow ee 12, 300 21 2,040 5.16 | 5.95 
November 190 28 : 67.7 171 19 
December ... 6, 270 190 1,580 4.00 4.61 
January .... 6, 870 421 1,610 4.08 4.70 
February 2. 11, 600 133 1,210 3.06 3.19 
are eae ee a 2,500 85 440 levi 1,28 
421 | 44 212 537 60 
3, 900 36 427 1.08 1,24 
1,730 55 374 947 1.06 
6, 150 34 1,080 2.73 Beales 
2,420 | 52 513 1.30 1.50 
1, 460 20 223 565 63 
12, 300 20 818 2.07 28.10 
October 5, 380 54 | 869 2.20 2.54 
November . 5, 050 46 820 2.08 2.32 
December a 16, 800 116 2,480 6.28 7.24 
January ..... : GLb Adee || eae canine 1, 900 4.81 5.54 
February : 7, 350 374 1, 400 3.54 3.82 
March 2, 340 268 896 2.27 2.62 
1, 340 116 366 927 1.08 
1,530. | 32 171 433 50 
568 34 162 -410 46 
1, 400 | 10 | 192 486 | 56 
190 | 10 49.5 125 14 
Sy ued 10.5 027 03 
16, 800 | ple 778 AEM 26.80 
| 
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Monthly discharge of Dix River near Burgin, Ky., for the years ending 
September 30, 1910-1920—Continued. + 


Discharge in Second-feet 


ir Run-Off 
(depth in 
Month | Per inches on 
Maximum | Minimum | Mean. Square | drainage 
| Mile area). 
i 
| 
1916-17 : 
October sess Z 568 6 54.6 0.138 0.16 
November e 54 9.2 18.8 048 05> 
December 4,720 31 433 1.10 ri 4 
danwary se 22, 300 280 2,630 6.66 7.68 
February 7, 230 142 s 3.19 3.32 
March 10, 300 405 2,530 6.41 7.39 
4, 830: 78 685 AaB! 1.93 
222 24 70.4 .178 20 
1, 150 16 teal 448 50 
438 2.5 50.2] 127 15 
875 9.2 86.5 .219 25 
108 3.2 30.5 .O77 09 
22,300 2.5 669 1.69 22.99 
October 649 74 101 256 | 30 
November 318 16 58.0 147 16 
December 875 | 31 78 451 52 
January ... 12,700 | 305 1, 950 4.94 5.70 
February 3, 800 359 1, 150 2.91. 5] 3.03 
March 116 296 | 749 86 
| 
1,530 78 335 848 95 
2,590 33 255 . 646 74 
36 1.4) 11.3 -029 03 
491 1.5] 60.9 .154 18 
44 1.5. 8.72 -022 03 
45 | 2.6| 3.59 - 0091 01 
12, 700 | 1.4] 364 0.922 12.51 
36 26 7.64 .019 02 
4,000 2.6 209 529 | 59 
December 2,420 29 351 . 889 1.02 
January ... 16, 800 233 1, 690 4.28 4.93 
February 925 | 82 2 .522 54 
March 3, 900 200 812 2.06 | 2.38 
PATO ITI Eilon Sarsccetecs asa 2,090 11 311 -T8T | 88 
May , 600 100 799 2.02 2.33 
June 421 22 157 3897 44 
ARIA atic 60 4.5 20.0 051 06 
August 222 | 3.6 387.7 095 sik 
September 20 1.2 4.04| .010 OL 
MINIVO@® “YG racscesavcones 16, 800 1.2 388 . 982 13.31 
@etober ... 15 
November 4,72 
December... 5.83 
January 8.06 
February 2.23 
Tea Ne a RON Eo 4.00 
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Monthly discharge of Dix River near Burgin, Ky., for the years ending 
September 30, 1910-1920.—Continued. 


Discharge in Second-f 

= asia ie Run-Off 

(depth in 

Month Per inches on 

Maximum | Minimum} Mean. Square | drainage 
Mile area). 

1919-20 

AY Rae asee. 2 ee oe 7, 480 211 1, 300 3.29 3.67 
ih I ee, SC Sore ee ae 6, 270 124 764 TBE 2.22 
Os sae tee eee ee 5, 600 9.4 5387 1.36 1.52 
EL ea es me 405 2.0 148 BS y(3) 43 
FASEP RISE s2e 2: ae 1,270 36 347 879 | AECL 
Sia) 2: REUr ae cf 1g a Ee Ee 160 1.5 54.5 138 sali} 
PC ge Veni <2 fe na 23, 000 1.5] 1,000 2.53 34.59 


ELKHORN CREEK AT FORKS OF ELKHORN, KY. 


Location.—At footbridge at Forks of Elkhorn, Franklin 
County, three-fourths mile below forks of stream and 5 miles 
northeast of Frankfort. 

DRAINAGE AREA.—415 square miles (measured by United 
States Engineer Corps). 

Recorps AVAILABLE.—April 26, 1915, to September 30, 1920. 

GaGr.—Vertical staff in two sections on left bank; section 
reading 0 to 5 feet attached to elm tree 40 feet below bridge, 
other section attached to sycamore tree about 20 feet below 
bridge; read by R. 8. Estes and L. I. McDaniel. 

DISCHARGE MEASUREMENTS.—Made from footbridge. 


CHANNEL AND Controu.—Bed of stream loose stone and bed 
rock; probably permanent. Control short distance below gage, 
composed of solid rock and boulders; permanent. 

ExtTrEMES oF DiscHARGE.—1915-1920: Maximum mean daily 
stage recorded 13.45 feet November 2, 1919, (discharge 16,800 
second-feet) ; minimum stage 0.20 feet for long periods during 
1917, 1918, and 1919 (discharge 49 second-feet). 

Icr.—Stage-discharge relation probably not affected by ice 
except during severe winters. 

Accuracy.—Stage-discharge relation probably permanent; 
not affected by ice during year. Rating curve well defined, 65 
to 18,000 second-feet and fairly well defined at other stages. 
Gage read twice daily to tenths. Daily discharge ascertained 
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by applying mean gage readings to rating table. No discharge 
measurements have been made at this station since 1916 and re- 
cords of discharge after 1917 may be considerably in error and 
should be used with caution. 

CooprraTion.—Base data furnished by United State Engi- 
neer Corps. 


Discharge measurements of Elkhorn Creek at Forks of Elkhorn, Ky., 
during the years ending September 30, 1915-1917. 


aiete Shee 
Date Made by— ot h H Date Made by— Ae) Be 
o®D | a ee 
om | AS om | AS 
| | 
Sec.- | Sec.- 
1915 Pts £é. 1916 htt: ft 
May 24|R. S. Durrell.......... | 3.06] 960||June 19|C. J. Thiebaud...... 8.05) 6,000 
Ake SS. Durrell 3.09 979||July 14/C. J. Thiebaud........ 1.40 200 
June 11|Durrell and 1917 
Thichandyes 22 2.40| 498\|Jan. 3/C. J. Thiebaud.._.. 6.6 | 4,260 
Oct, 21/Cy J. Lhiebaud-... 195 284 22168 dare bie paid. apie oR 
Dee. 20|C. J. Thiebaud...... 5.87] 3,500 2G. J. Thiebaud= 2 11.8 {12,700 
(|Apre<3iC. “J. Dhiebaud = 5.92] 3,630 
1916 May 19/C. J. Thiebaud........ 0.55| 78.2 
Jung Ca od. «Np bacd oe 7.45| 5,250|| July 20|/B. E. z -96| 140 
19/C.- J. “Ehiebavd..— 7.95) 5, 800 a1|L. §S .6 78.9 
a aes 


Daily gage height, in feet, of Elkhorn Creek at Forks of Elkhorn, Ky., 
jor the years ending September 30, 1915-1920. 


Siam ee 
Day | May |.June| July ek Sept. Day | May June| July | Aug.| Sept. 
| 
| | | | | 
oO) Pepi alee! iB! 2.0 detol 129 215) 95 | OTE 
1.0 4.0 1.4 1.3 1.95 1.4 1.8 2.0 3.0 2.3 
1.29 3.85 1.55 1,55 19 1.4 1.8 AO) 495 2.9 
Te pal 3.15 1.95 3.0 1.85 1.3 1.65 1.8 3.0 2.75 
1.2 3.85 2.2 2.85 3.75 1.3 1.55 1.65} 3.0 2.35 
| 
1.2 2.65 2.05 2.65 4.75 1.3 1.5 1.45 3.0 1.9 
1.53 3.55 1.95 2.3 8.9 2°3 16 1.3 3.55 un 
2.75 3.5 3.55 1.95 3.3 3.4 1.4 1.3 3.05 cy 
2.25, 8.3 5.0 1.65 2.75} 3.15 1,37 1.3 2.9 nay 
1.85 2.9 4.7 1.5 2.35 2.9 1,3 1.3 2.8 1-7 
| 
1.85 2.4 4.0 1.5 216 Doerr 2.6 wes 1.3 2.4 
1.74 2.15 3.2 1.5 2.0 Ss 2.6 is Je 2.1 ie 
1.6 2.0 2.7 1.5 BO VaR ec Se ee Ls 1.3 2.0 ast 
1i5) = 2:05) , cos46 eb aleeetg DOG 1 sS4l) ashe Dap me ag 
1.5 2.0 2.3 3.0 1.8 2.7 2 4 eae bs 2.3 Bl 
PB. 1 (oe 1.3 %. 1b 
| | 


119 


KENTUCKY RIVER BASIN RECORDS 


Ky., 


Daily gage height, in feet, of Elkhorn Creek at Forks of Elkhorn 


for the years ending September 30, 1915-1920—Continued. 
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for the years ending September 30, 1915-1920—Continued. 
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Daily gage height, in feet, of Elkhorn Creek at Forks of Elkhorn 
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Daily gage height, in feet, of Elkhorn Creek at Forks of Elkhorn, Ky., 
for the years ending September 30, 1915-1920—Continued. 
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SURFACE WATERS OF KENTUCKY 


Daily discharge, in second feet, of Elkhorn Creek at Forks of Elkhorn, 
Ky., for the years ending September 30, 1915-1918. 


May 


| June 


| 
| July 


| 
.| Sept. 


| | 
ea edn 


July 
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Daily discharge, in second feet, of Elkhorn Creek at Forks of Elkhorn, 
Ky., for the years ending September 80, 1915- 1918—Contiued. 


] : 
Day | Oct.|Nov.| Dee.| Jan.|Feb. Mar.| Apr. | May eee July oes Sept. 
| 
| 
1916-17 | 
te peck 109; 109} 109} 695] 630 630 570 164) 410 66 86 57 
2. 109 109 109} 630 630) 1,140) 7,020 164 695 66 76 49 
3 109 109 109| 5,240) 570) 1,460) 3,920 164 455 66 76 49 
4 109} 109) 109) 2,790 410] 2,150] 2,240 164 305 66 76 49 
5 109 109] 1, 880] 3,820 335| 2,150] 2,600 164 278 66 66 49 
6. 109 109} 305] 3,390 335| 1,620] 4, 740 135 232 66 62 49 
ie 109} 109 232| 2,600 335| 1,460! 2, 980! 135 455 66 67 49 
8 109 109; 196} 1,460 254] 2, 880 570 135| 1,460 66 7 92 
9 109} 109) 196 835 180| 4,860) 1,540 135| 8,550 66 7 116 
10. 109 109-164 765] 164) 4,040) 1, 220) 135] 2, 600 °F 57 86 
| | 
11 109; 109 164 570 164| 4,150 765 135] 1,380 66 57 62 
122 109} 109} 135] 510 164| 5, 870! 570: 185 630 66 57 57 
13 109 109} 135 510 164| 4, 620 370 135 410 66 53 57 
14 109 109} 135 510! 164] 5,240 335 135 455 66 49 57 
15 109} 109) 135 510| 164] 3,080/ 278 135 305 66 49 57 
16 109 109 135 510 164| 2,240 278 18 254 66 49 49 
17. 109 109} 185 510 164| 1,710 278 135 180 66 49 49 
18 109 1(9} 185) 455 232| 1,300 278 135 135 66 49 49 
BY 164 109 135 278} 370} 835 232 103 135 66 49 49 
20. 128 109 135 196 335 630) 213 7 135 86 49 49 
| | | | 

V4 ae 122 109; 135] 2,330 335| 3,600} 180 76| 135 109 49 49 
22 109} 109) 135/13,400! 335] 2,330 135 $1] 135 86 49 49 
23 109; 109 13d) 6,720 370} 2,150 135 109 185 76 49 49 
24. 109; 109 232) 2, 980 910} 3,390 13 86) 109 66 49 49 
25. 109} 109) 410) 2,060; 570) 2,420 135 86 109 254 49} 49 
26. 109} 109; 765| 1,380 370| 1,460 135 86 97 305 49 49 
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Monthly discharge of Elkhorn Creek at Forks of Elkhorn, Ky..for the 


years ending September 30, 1915-1920. 


(Drainage area, 415 square miles.) 


a | 
Discharge in Second-feet Run-Oft 
(depth in 
Month Per inches on 
Maximum} Minimum | Mean. | Square | drainase 
[© Mite ees 
| 
May 1, 220 185 409 | 0.986 | 1.14 
June 1,710 172 559 1.35 5k 
July 2, 600 180 527 £27 1.46 
August. . 1, 880 180 592 1.43 1.65 
September 2, 420 254 540 130% | 1.45 
1915-16 
October ..... 2,700 213 507 1.22 1.41 
November 3, 080 213 738 1.78 1.99 
December 13, 200 335 2,190 5.28 6.09 
January 8, 730 432 2,120 eg a 5.89 
February 4,620 455 1,490 | 3.59 3.87 
March 1,710 335 810 1.95 2:25 
730 196 269 648 12 
278 109 152 366 | 42 
5, 240 135 652 15e 1.75 
2, 420 122 276 | . 665 .7 
1, 380 109 190 | . 458 .53 
149 109 111 . 267 30 
13, 200 109 792 | 791] 25.99 
October 164 109 112 0.270 0.31 
November 109 109 109 . 263 29 
December 6,570 109 739 1.78 2.05 
AM Ua yee 13, 400 196 1, 920 4.63 5.34 
February = 910 164 347 836 87 
Mar chia -aon ee bere 5, 870 305 2,310 | 5.57 6.42 
| 
7, 020 135 1, 080 2.60 2.90 
5, 360 76 560 1.35 1.56 
8, 550 66 683 1.65 1.84 
305 66 89.2! 215 25 
86 49 56.4 136 16 
116 49 bod 134 5 
13, 400 49 677 1.63 22.14 
OClODSnie «ee ee 49 49 49 0.118 0.14 
November 49 49 49 118 13 
December .... 185 49 75 181 Al 
January ........ 1, 970 135 405 . 976 1.13 
February 3 4.14 4.31 
March 537 62 
April 287 .62 
ay 1.07 1.23 
June 225 -25 
July 216 25 
AAU SG eee .138 16 
September Saar “47 
The year - 658 8.92 
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Monthly discharge of Elkhorn Creek at Forks of Elkhorn, Ky., for the 
years ending September 30, 1915-1920. 


Discharge in second-f 
— Run-off 
(depth in 
Month | Per inches on 
Maximum | Minimum Mean. Square | drainage 
Mile area). 
1918-19 
AUGUQHON - eee cae 180 49 62.6 161 mal 
November = 305 86 123 | 296 33 
December 1,620 135 530 1,28 1.48 
January 12, 300 164 1,110 2.67 3.08 
February 305 164 | 184 443 46 
March 5, 480 196 | 1,160 2.80 3.23 
O20 95 20 Re carer eee one ores eer 2,510 164 597 1.44 1.61 
May 4,040 164 826 1.99 2.29 
June 196 135 147 354 40 
aky oS. 149 86 122 294 34 
August) —=. a 86 66 83.7 202 +23 
Sepremper* ss 66 49 49.8 -120 aie 
i] 
Phe Pear: so oy 12, 300 49 421 1.01 a5) 
| 
1919-20 | 
October sf 3, 080 49 702 1.69 495 
November 16, 800 232 2,380 5.73 6.39 
December 14,800 164 2,510 6.05 6.98 
January 13,600 | 164 2,780 6.70 1.72 
February 335 196 217 523 56 
March 4, 500 196 1, 240 2.99 3.45 
0) St Bigs A eee 2 ee ee 6, 280 630 1, 790 4.31 4.81 
i ES, Seek ee eee ee 510 196 319 . 769 89 
SLUG). Ss ste 278 109 | 125 301 34 
Jubys =. g 86 66 72.5 sls -20 
AUsSUsST. a 8,010 66 2,320 5.59 6.44 
September] =. 4, 380 630 1, 080 2.60! 2.90 
HG VEAL oa 16, 800 / 49 1,300 3.13 42.63 


EAGLE CREEK AT GLENCOE, KY. 


Location.—At county highway bridge half a mile south of 
Glencoe, Gallatin County. 

DRAINAGE AREA.—445 square miles (United States Engineer 
Corps). 

Recorps AVAILAPBLE.—April 29, 1915, to September 30, 1920. 

GagEe.—Vertical staff attached to upstream side of first pier 
from left abutment of bridge; read by Anna Connelly. 

DISCHARGE MEASUREMENTS.—Made from bridge. 

CHANNEL AND Conrrou.—Bed of stream sand and loose 
stone; probably permanent. Small island covered with trees 
about 250 feet below bridge. Point of control not determined. 

Ice. —Stage-discharge relation probably not affected by ice 
except in very cold winters. 

AccurAcy.—Stage-discharge relation probably permanent; 
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not affected by ice. Rating curve well defined between 50 and 
15,000 second-feet, extended beyond these limits. Gage read 
twice daily to tenths. Daily discharge ascertained by applying 
mean daily gage height to rating table. Records good. 

CoopERATION.—Base data furnished by United States Engi- 
neer Corps. 


Discharge measurements of Eagle Creek at Glencoe, Ky., during the 
years ending September 30, 1915-1918. 


= o = 2 
Date Made by— o% | , || Date Made by— Oren ress 
Oo | A’ Om | A's 
| | | 
Sec.- Sec.- 
1915 Lame a 1916 Ft. ft. 
INoay Polat Sis) ABae gsi -90 30||June 20/C. J. Thiebaud........ 5.61| 2,080 
May 21(R: S. Durrell...) 1.62 90 20iC.. J. Thiebaud_— 4.73) 1,500 
99)R. S. Durrell... 4.14] 1,020|| 1917 | 
: May 12/C. J. Thiebaud...._.. 1.40 83 
vuly- sic. J. Thiebauid.... 12.70/10, 900)| 1918 
IiCl J. Thiebavid-.- 6.20] 2,830|| June 21|Hopkins & cee ay 5.2 


Daily gage height, in feet, of Hagle Creek at Glencoe, Ky., during the 
years ending September 30, 1915-1920. 


7 - = 

Day and June| July | Aug.| Sept. Day | May | June! July | Aug.| Sept. 

ul 2.15 2.25 Bio 1.10 3.90 1.501 3.25 1.20 

a 5. be: 2.05 1.95 1.00 2.50 3.25. 2.30}. 1.10 

ee 5.00 2.45 1.75 1.00 2.00 2.10; 2.30 1.45 

4.. 3.15 1.85 2.10 1.00 2.65] 1.95 2.40 4.05 

ee 2.60) 8.25) a5 1.00} - 7.15]+ 1.45} 2.50) 2°35 
| 

1.85 2,15 2. 1.85 1.65 4.30 1.20 4.55 2.10 

2.20 2.00; 1.90 1.40 1.90 2.65 LS 3.6 1,55 

3.20 3.60) 12.90 1,15 5.95. 2.10 1.05 2.75 1.25 

2.50| 2.35 5.10 95 3.50 1.85} 95, 2.85 1.20 

1.95 1.60 2.85 90 2.95 1.65 85 5.86 1.10 

BA 1.75| 11.60 90 4.70) 1.35 -70| 2.30; 1.00 

OO) S55. 3.70 -90 3.00 1.15 - 60 1.55 .90 

1.40 1.45 2.65 .90 2.7 1.05 - 60 1.30 90 

1.30 1.40 2.30 .80 3.70) 1.00 60 1.30 80 

1.15 4.20 1.65 1.70 2.85 1.00 .50 3.20) 80 

| 2.50 eons Bt ae eT ae on 


| 
Day | Oct.|Nov.! Dec. asc tik Mar.| Apr.| May | June| July | Aug.| Sept. 


3.75] 7.10} 2.20] 2.45] 1.75] 2.05] 0.95] 0.70] 0.90 
6.05} 3.90] 2.35) 2.380] 1.60) 1.55 -90 -70| 3.05 
3.80} 2.85] 2.95) 2.35) 1.75] 3.55 -90 -60| 3.05 
2.75| 2.50| 2.50) 2.30] 2.10) 1.85 85 -50/ ° 2.00 
ae 2.40] -2.50) 2.20] 2.90) 1.25 -80 -50) 1.50 
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Daily gage height, in feet, of Eagle Creek at Glencoe, Ky. 
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Daily gage height, in feet, of Eagle Creek at Glencoe, Ky., for the 


Day | Oct.|/Nov.| Dec.| Jan.|Feb.| Mar. 
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Daily gage height, in feet, of Hagle Creek at Glencoe, Ky., for the 
years ending September 30, 1915-1920.—Continued. 
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Daily discharge, in second feet, of Eagle Creek at Glencoe, Ky., for 
the years ending September 30, 1915-1918. 


Tae lars Facey vasa] as ely 
June! July | Aug.| Sept.|| Day May | June| July ee esas 


| 
| | | 
2,580| 173] 48] 330] 62 
645 
400) 102| 38] 2, 480] 51 
1, 420| 70 30] 214! 45 
420 
314| 48] 26] 66] 40 
870] 45| 26] 66| 35 


262 45 22} 510] 35 
260). bast '9o) es F198|enreee 


| | me | | 
Day | Oct.|Nov.| Dec.| Jan. Pepa nee Apr. |-May | ee! July | eri Sept. 


40 75| 2,580) 260 
40 75| 7,150] 2,580) 214, 465 155 42| 66) 40 54 12 


35 75|. 4, 620|13, 500)............ 380 138 810 58] 35 40 9 
BB ees | 980] 4, 050)............ Sel Sie eal 30 | eae 
| | | | 
1 9 26 51] 146] 260) 380) 278 193] 5,540 30 58 48 
ue 9 26 51] 122] 193] 870] 12,600] 115] 4,390 30 45 32 
a8 9 22 45| 9,570| 188} 722) 3,830 85; 1,350 465 45 26 
dee 9 22 40| 3,500] 138] 1,500] 488} 122 345 146 30 22 
Ban 9 22) 225] 6,380} 138] 870) 2,880] 96 810 90 22 18 
6... 9 
a 9 
8 9 
os! 9 
10... 9 
1 9 
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Daily discharge, in. second feet, of Eagle Creek at Glencoe, Kay, for 
the years ending September 30, 1915-1918—Continued. 


| 
Oct. Nov. | Dee. Jan.| Feb. sony svat May | June] July | Aug.| Sept. 


Pond: — | | | 
22] 51 108} 138] 4,740 286 578 260 26 i 58 


9 

a 22 45] 164) 1838] 7,280 260; 260 173 22 u 58 
| 22 40/ 122} 138] 5,900 214 115 930 22 i 45 
: 22; 40 85] 138] 1,660 193} 130 330 26 iW 40 
Sti 22 40| 85} +188] 510 1938 7 183 4 1 30 
Ol 722 40 85] 138] 330 146 66 155 138] 11 26 
9] 22h = =640) 8 85] 314 122 58 122 7 i1| 24 
a} 22 40 85| 108} 260) 115 51 96 183 11 18 
35 zy 40} 85} 300) 214 108 45 80 80 11| 18 
35 22} 40] 3,830]  248/-5,;080! 108} 40. 70) 70 ib) 18 
35) > 22 40/13,500| 173] 2,010 40 85 1 45 
58} 28] += 115} 1, 200} 1, 420 32 $5 35 5S} 108 1 28 
= 122] 214} 300] 2,780] 4,960 85 35; 51 40 ane 22 
75) 193} 193] 214; 236] 810 $5 35 45 138 ul 22 

| 
| 
58) 362 80 32 45 173 9 18 
48] 2, 380 75| 13, 200 40, 13 9 14 
42| 810 75| 22,300 25 80 9 14 
38} 362 75| 2,380 35 58 9 inn 
35 260 314 465 32 58 9 i 
26) Do (eae G22 rs 58 dena 
i 

2 260 113 183 69 225 260 314 
2 193 100' 155 81} 120} 193 155 
1 5 173) 2,010 140 87 69 126) — 148 
a me © 40} 30| 155] 155] 1,200] 126] 51 51 Si] 488 


1) $j 30} 30) 155 204 345 126 35 35 57 314 


| | 
i 6} 21] 1,920} 155 198 225! 113 30 30 40 362 
5| 14| 4,390) 1, 200 173 173 100 51 30 35 204 


133! 87 164 14 9 57 
94 120 14 6 51 
1, 280 81 12 6 51 
113} 5, 200] 57 14 21 113 
113} 2,190 35 8 12 214 
488 30 6 9 140 
| 
314 26 6 9 106 
225 21 6 6| 68 
214| 14 5 6 51 
173 14 5 6 51 
| 173 | 5 5 40 
810) 173 6 5 5 40 
300 6 5 5 30 
248 6 5 4 21 
183 6 21 4 14 
oF 8 8 4 14 
120 100 6 4 9 
106 286 345 8 6 
81 183 204 133 5 
7 300 120 126 : 


r= 
DR 
f=r) 
Bi 


NOTE.—Gage washed out Dec. 23 to Jan. 1; dicharge estimated from 
weather records and comparison with records for other streams. 


132 SURFACE WATERS OF KENTUCKY 


Monthly discharge of Eagle Oreek at Glencoe, Ky., for the years end- 
ing September 30, 1915-1920. 


(Drainage area, 445 square miles.) 


Discharg 


e in Second-feet 


Run-Off 
(depth in 
Month | Per inches on 
Maximum | Minimum | Mean. | Square | drainage 
| Mile area) a 
2,580 45 3D2 ye! | .82 
3, 830 45 502 aby || 1.26 
11, 200 22 | 874 1.96 2.26 
2, 480 35 | 356 800 | .92 
4,740 35 448 | 1.01 1.13 
| | 
October 1, 350 35 153 .344 -40 
November 5, 900 26 525 1.18 1.32 
December 21, 600 48 1, 820 4.09 | 4.72 
Januany. es 13, 500 155 1, 890 4.25 4.%) 
February 7, 280 204 1,010 2.27 2.45 
March ... 6, 890 173 894 2.01 2.32 
810 96 210 2472 -53 
810 42 118 . 265 31 
4,620 58 552 1.24 1.38 
1, 660 14 133 .299 34 
96 18 35.8 - 080 09 
442 9 66. 6| -150 “py 
it 
21, 600 9 619 | 1.39 18.93 
| 
October 85 9 23.9] 0.054 0.06 
November 193 22 = -098 es bl 
December 14, 700 40 783 Lie | 2.08 
January .... 13,500 85 1510 | 3.39 3.0L 
February pl 2,780 85 314 | . 106 -74 
IMA T Oh teet ee eee Se T, 280 214 1,730. «| 3.89 | 4.48 
| 
April’ oa 12,600 75 1,090 | 2.45. | 2.73 
May 22, 300 32 1,340 | 3.01 3.47 
June ... 5, 540 32 762 a tea 1.91 
July 465 22 84 -189 22 
August... a 58 9 7.8 .040 -05 
September eee ae eae) 345 11 46.1 - 104 12 
TRE. Veal sae 22,300 9 650 1.46 19.83 
286 1 16.4 0.037 0.04 
November 87 2 9.0 .020 .02 
WACEMUDET ts: s 28 wee oe |r 2 154 346 -40 
January 4, 390 30 350 - 787 «91 
February 14, 400 155 1, 410 3.17 3.30 
Mareh 6, 020 113 450 1.01 1.16 
7809 Ci I Dr, teres ty a 2,010 87 408 M7 1.02 
May 5, 200 46 423 -951 a-a0 
June 300 6 82 184 aya 
July 2, 980 5 168 378 44 
August * 695 4 63.1 .142 16 
September Reape Soper Th 488 5 109 245 27 
"ENG AY CON i ccestacsenseasececaczanes 14, 400 1 296 665 9.03 
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Monthly discharge of Eagle Creek at Glencoe, Ky., for the years ending 
September 30, 1915-1920—Continued. 


Run-off 

l (depth in 

Month | | Per inches on 

Maximum | Minimum | Mean. | Square | drainage 
| | Mile area). 

| 
October 722 2 55.0 0.124 0.14 
November 1,500 14 190 427 48 
December . 5, 660 40 950 2.13 2.46 
January 8, 740 100 803 1.80 2.08 
February 532 87 TRS || 407 42 
March 16, 900 214 1, 480 3.0 3.84 
April 2, 580 155 341 767 86 
May 5, 660 155 917) 4 2.06 | 2.38 
June 3, 830: 51 356 - 800 89 
July 3, 190 5 166 old 43 
Aneust-—s 5 3 3.32 . 007 01 
September 3 2 2.03 005 OL 
The year 16,900 | 458 1.03 14.00 
1919-20 | 

October 2, 780 2 423 0.952 1.10 
November 4,700 87 1.700 3.82 4.26 
December 13,500 | 87 1,600 3.60 4.15 
January ... 12,700 | 33 1,590 3.57 4.12 
February 1,920 155 527 | 1.18 eer 
March 173 1, 720 3.87 4.46 
3.54 
1.08 
A535) 
15 
1.79 
1.07 
27.54 


CHAPTER VII. 
SALT RIVER AND GREEN RIVER BASIN RECORDS 


ROLLING FORK OF SALT RIVER AT NEW HAVEN, KY. 


This station was established June 16, 1905. It is located 
on the only two-span steel railroad bridge in New Haven, Ky., 
about one-fourth mile from the business section of the city. 

The channel is straight for 500 feet above and 800 feet be- 
low the station. The right bank is arable above the station and 
is low, with a small growth of trees. Below the station it is high 
and steep. This bank is liable to overflow above the station. 
The left bank is high at the bridge, but just below the bridge it 
is low and subject to overflow. The bed of the stream is com- 
posed of solid rock and will not shift. There is generally one 
channel, except at very high stages, when there are two. The 
current is swift. 

At low water, measurements are made by wading just below 
the bridge; at medium water a boat will be used at the ford way 
300 feet below the bridge. At extreme high water the steel 
bridge about 1 mile above will be used. The initial point for 
sounding will vary as the position of the measurements may vary 
according to the stage of the river. 

A standard chain gage is located on the ties of the down- 
stream side of the downstream guard rail near the middle of the 
left span of the bridge; length of the chain, 30.09 feet. Station 
discontinued March 31, 1906. Owing to insufficient discharge 
measurements, the flow has not been computed. 


Discharge measurements of Rolling Fork of Salt River at New Haven, 
Ky., in 1905. 


Date Made by— 


I | 
1905 | | 
Oct. ca ee S. Brennan........ on 12.5 


| 
51905, | 
June we ie Clap i... . 1.41| 187 | 


i} 
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Daily gage height, in feet, of Rolling Fork of Salt River at New Haven, 


Ky,., for 1905 and 1906. 
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GREEN RIVER BASIN. 


GREEN RIVER AT MUNFORDVILLE, KY. 
Location.—At toll highway bridge at Munfordville, Hart 


County. Louisville & Nashville Railroad bridge is about a mile 


below highway bridge. 
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DRAINAGE AREA.—1,790 square miles (measured on map of 
Kentucky compiled by United States Geological Survey, scale 
1:500,000). 

RECORDS AVAILABLE,—February 27, 1915, to September 30, 
1920. 


Gace.—Chain gage attached to upstream handrail of bridge; 
read by Chester Williams. 

DiscHARGE MEASUREMENTS.—Made from upstream side of 
bridge or by wading 100 feet below the bridge. 


Green River at Munfordville, Ky., Feb. 26, 1915. Discharge measure- 
ments made from this bridge, 


CHANNEL AND ContTroL.—The control for low stages is at a 
riffle used as a ford immediately below the bridge and is be- 
lieved to be permanent; control at high stages is also believed 
to be permanent. Discharge relation may be affected to some 
extent at high stages by differences in the foliage on the brush 
and trees in the flood plain. 

ExTREMES OF DiscHARGE.—1915-1920: Maximum stage re- 
corded, 39.55 feet at 5:30 a. m. January 11, 1920 (discharge 
36,300 second-feet) ; minimum stage, 2.45 feet at 5:30 a. m., 
September 22, 1919 (discharge, 42 second-feet). 

Highest known stage, about 54 feet; date unknown. 

TIcz.—Ice seldom forms at this station... euy 


‘ 
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Accuracy.—Stage-discharge relation practically permanent; 
not affected by ice during average years. Rating curve well de- 
fined below and fairly well defined above 1,700 second-feet. Gage 
read to hundredths twice daily. Daily discharge ascertained by 
applying mean daily gage height to rating table. Record good. 


CooPERATION.—Station maintained in cooperation with the 
Kentucky Geological Survey. 


Highway bridge at Munfordville, Ky., Feb. 26, 1915, showing wide flood 
(plane on right bank. 


Discharge measurements of Green River at Munfordville, Ky., during 
the period 1915-1920. 


»~ 
Date Made by— aC \ Made by— © 1 
ao | 2 = 2 
x — 
Om 1A o A 
res 
Sec.- 
1915 Ft. aU 
Feb. 26/Ellsworth & 1917 
Sellier _....... eae te eae * 4.02} 961||June 26/B. E. 
Mar. 15/C, E. Ellsworth.:...| 4.07} 1,010! 2B. EB. 
1916 |July 10jB. E. 
Apr. 28.\A, H. Horton... 3.06} 1,100 11)B. E. 
Sept. 8|B, E. Jones.........n... 3.06) 71|| 1918 | 
1917 Apr. 43(B, gu. (Hepkins === 4.31) 1,250 
Jan. 24|B, E. Jones..... 29,500||June 19|Hopkins & 
25|B. E. Jones.. 26, 600 Rid Wellies sowed 2.99} 204 
25|B, KE. Jones.. 21, 800|| 1920 
2|B. EK. Jones.. 10, 200||June 18)W. R, King... 3.34] 528 
June 26|B, E. Jones.. 9,000||Sept. 17/W. i 5 
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years ending September 30, 1915-1920.—Continued. 
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years ending September 30, 1915-1920. 


SALT RIVER AND GREEN RIVER BASIN RECORDS 
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Daily gage height, in feet, of Green River at Munfordville, Ky., 
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Daily gage height, in feet, of Green River at Munfordville, Ky., for the 
years ending September 30, 1915-1920.—Continued. 


a Si gy aerate ee or 
Days Oct. ee peel Jan. hee sega ee May ph July aes Sept. 
| | | mars 
in| SP toe eae 

1919-20 3.19 

i 2.88). s4. 1 1253°| 1829) | 726 deal a LO 8.5 8.8 S.0D| And - 
o. 378 5.0 | 22.7 | 26.8| 6.8! 6.9] 8.6] 14.6 £8 | aa 5.6 3.07 

2.77| 4.8 | 25.4 | 34.0 | 6.6 6.6 edocs 5e- “3335 5.1 3. 
2.87| 4.5 | 21.8 | 38.8 6.2 T6466) 1Oct 4.8 3.33 4.6| 4.4 
2.88] 5.6 | 19.0 | 25.9] 6.4| 7.8 6.3 1139) 4.5 3.21 4.0 | 9.4 
5.5 Bue. 6L8 nel eae bars 3 6.0 | 11.6 3.9 | 3.09] 4.4 17.4 
5.6 4.8 | 23.0 | 1022:| 6.7 |) 11.9 5.6 a3 3.55 Su1S aS | 15.3 
6.0 | 4.4 | 26.9 OMT We *6z3) 10.9 5.2 7.6 3.46) --327 43.1 9.0 

| 
6.8 | 4.1 | 28.0 | 8.4 PMR SRE! 5.0 6.1 3. 36(S Suto 1Oc4 7.0 
8.9 | 4.0 | 26.9 | 7.5 5.6 9.6 5.0 6.7 3.42 3.49| 8.4 5.3 
11.6 3.8 | 22.1 Te6u i S24 (1059 4.9 Ti8-) 365 3.34 T2542 429 
9.2 3.6 | 14.4 Hanks 5.2 | 13.4 4.7 7.6 RyeS’ Beye 6.1 | 4.3 
8.1 3.55| 10.0 | 10.1 TE) 39:8 6.9 7.6 7 3.15} 427 | 3.55 
6.4 Bebb) 7.4 1453") 14 2008 20.8 7.4 3.28 a1) 4.8 Rey 
4.2 3.55} 6.9 |) 23.4 | 14.5 | 21.9 23.4 E61 “3285 3.10 5.8 {| . 3255 
455) 3.55] 6.5.) 27-3)) 21.4 lr 10d 20.2: 1.8 3.40[ 3.10) 5.2: | . 3.42 
4.4 3-55)’ 5.6: | 2829 | 19-3 8.9 14.3 Yo ie ee) 3.04 4S} 6a 36 
4y3-| -3.55|" 532) | 26.2 | 1623 T.2 9.4 6.5 | oe 5; 4.4 | 3.27 
| 

4.2 | 16.9 4.6 | 21.9 | 11.2 6.2 11.4 6.0 3.20} 3.00; 4.0 3.27 
4.2 | 26.8 4.4 | 19.3 (Be 5.4 16.9 5.5 3.16 3.02 4.1 3.20 
3.8 | 29.2 4.3 | 15.33 6.3 iat 13.9 AeA Sed 2.90 4.6 3.21 
3.46) 27.1 Meo VT 6.9 5.5 10.2 4.0 3.06 2.86 4.2 3.5, 
3.38] 20.2 |- 3.6 | 10.1 eH em ee 10.0 4.6 3.02 2.84| 3.5 | 3.42 
SAU) ee saree Se ABI| a0 seen hy a ee 5.6 I ee oe 3.6 sor = 

a 


Daily discharge, in second feet, of Green River at Munfordville, Ky., 
for the years ending September 30, 1915-1920 


4 ie | 
Day | Mar. Apr. / May Seay July Aug.| Sept. 
| 
| J | | 
1915 | | 
750} 1,200 389} 2,620) 2, 020) 389] 525 
750| 1,120 389| 2,480| 2,480} 1,120 505 
600 975 421| 2,920] 2,020] 2,400 490 
525 938] 1,120] 2,406] 1, 720| 1,050] 460 
750 825| 1,280] 1,720] 2 


= 
eS 
=) 
= 
E 
oo) 
oo 
i) 


2,180 788 750| 1,880} 3 
3, 450| 788| 1,420) 2,180| 2 
3, 220 750] 3,380! 3,220] 2 
2,250 712| 2,320, 3,220| 2 
1 
4 


g 
g 


Sun 


1,720 675| 1,420) 3,080] 


1, 420 600} 1,120} 1,800 
1, 200 975 862} 1,650] 5°420] 2,020) 825 
1,120} 1,280 750| 1,800! 6,040] 1,120] Gia 
1,050! 1,350 675| 1,800) 6,360 788 
1,050| 1, 200 562| 38,980| 5,640/ 1,420 
975 900 468] 9,000| 3,900 a 482 


| | 
1, 050| 788) 445) 7,120) 1,880 975 
1, 350 750 897| 4,050] 3,220) 1,120 482 
1, 580 712 328] 5,880) 1,720] 1, 420 562 
1, 420 675 397| 9,160) 1,500} 1,350 421 
1, 420 638 381/ 8,660) 1,420) 3,150 389 
1,500 688! 1,720) 13,300] 1, a 2, = 562 
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ee 
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Daily discharge, in second feet, of Green River at Munfordville, Ky., 
for the years ending September 80, 1915-1920—Continued 


= 2 rat ees 
1915 a | 
6,620) 11,300} 1,050! 2,620 512 
18,200] 6,530} 825] 1,720 405 
9,440| 8,450 675) 1, 280 389 
3, 750| 2,100 600 975 312 
8, 980| 1,580 562 825] 328 
3,600] 1, 420 505 712 342 
3,600| 1,880 482 600 282 
8,000] 2, 850] 429 638 600 
a ee 413 GBB cadences 
| | 
Day igs ail actos Jan.|Feb.| Mar.| Apr.| May | June| July | Aug.| Sept, 
ee re el 
| & 500 562] 1,580/14, 600) 5,560/ 2,620| 4,280; 1,200) 6,870 413 562 805 
10, 600 562] 1, 420]12, 200/14, 300] 3,750] 4,950; 1,200] 3,000 445 498 750 
11, 700; 525] 1, 350/13, 800/12, 600] 5,480) 4,580] 1,050} 1,720 373 475 900 
5, 640 468| 1, 280/15, 500/15,000) 5,320) 2,100) 3,520} 1,200 468 373 562 
7,460] 490 1, 280/11, 400 7, 300 ni pie 5, 020 975 675 312 525 
11,200} 482} 1,200] 7,300] 4,880] 3,150; 1,720) 4,880 788 562 328 350 
11, 300 445| 1,050] 5,320] 4,050! 3,900) 2,320) 3,080} 1,280 712 312 282 
4,420 460 975| 5,100] 3,820] 6,040] 1,720] 1,950] 1, 420 397 282 282 
2,100 505 975|10, 600] 3,900] 6,280) 2,850| 1,950} 1,350 350 222 260 
| 1,580 a 900)11, 100) 3,603] 4,580! 3, si 1,280] 1,350] 2,480 252 230: 
| 1,280 525| 900| 7,640] 4, 7: 3,600} 3;380] 1,120 900} 1,580 245 215 
..| 1,120) 638] 1,200] 6,280] 6,280] 3,000; 2,780 938 788} 1,120 897 189 
-| 1,120} 1,050) 2,550)15, 900) 5,100} 2,550] 2,320 788} 1,420) 1,200 750 163 
975| 1,580] 3, 820|/22,900| 4,650! 2,250} 2,020) 675 975| 1, 050 525 176 
825|10, 700 26, 700 2,620| 1,880 712 788 862 437 182 
675 825] 600) 3,750 413 
75| 1,720 675| 16, 200 245 
638} 2,020) 1,580) 7,550 260 
600| 1, 880: 975| 2,550 230 
562| 1,720) 1,050] 1, 208 
vA Ee 2, 480/16, 400/26, 900| 3,080) 2,400) 2,400) 1,720 562| 1,500} 2,320) 1,050) 176 
22. | 8,820] 9,720] 2,920) 2,100] 2,180) 1,720 525| 1,050} 4,050 788 202 
5 5, 100| 3,680} 2,020) 2,250) 1,500 562 900| 5,180 600 176 
3,980) 8,230) 2,920] 1,950) 1,280 562 825) 1,580 525 600 
4, 420} 9,160) 5,400} 1,800) 1,120 ne 750| 1, 050 490, 222 
7,550| 6,620) 5,800! 1,720 975 562 675 900: 429 182 
8,660} 4,720] 4,500} 3,980) 1,050 562) 562 900 421 118 
7,210| 3,820) 3,600) 5,800) 1,050 512 525] 1,120 397| 1, 200 
11, 400| 3,300) 3,000| 9,340) 1,120 512] 505| 1,120 320| 4, 200 
17,900] 3, 750|_.......... 7,460} 1,200) 3,080 445 900 290| 1,580 
17, 000] 4, 720)............ A; A2D ee Sones PU ie ae ee 638 PAE) eee 
| ; | | | 
365/15, 500| 5,180| 14,300] 3,220) 2,020 788 475 421 750 
320| 4,650) 5,180) 15,700] 10,600} 1,880 938 405 350, 938 
320] 3,000] 4,800] 16,900| 15,100) 1,500) 1,350 373 298 975 
358} 2,480| 4,050] 18,300] 10,000] 1,280] 1,050 358 215 750 
or 6, 360 Aes) 17,200) 7, eal 1,500} 1,420 290 238 600 
520/16, 100] 2, 480] 12,000) 13,900; 1,350} 1,050 312 208) 560: 
520/31, 300| 2,020! 8, 140 13,200) 1,120) 1,280 146 208| 1,350: 
520|26, 700| 1,950 10,300) 10, 600 975| 1,120 222 505 900: 
560/11, 000] 1,880] 12,500) 8,060) 862} 1,650) 268) 1,720) 638 
490| 4,580] 1,580 panes if, ae 862| 4,800 825 505 
= a an 8, 230| 5,640 825| 3,820 750 429, 


NOTE.—Jan, 1, 1916, no gage height reported. Discharge interpolated. 
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Daily discharge, in second feet, of Green River at Munfordville, Ky.,. 
for the years ending September 30, 1915-1920.—Continued 


anes ead | ae SA | 
Day pea BER Le Jan.|Feb. ne Apr. May ears July | Aug.| Sept. 


290| 445] 1,950! 1,950! 23,700| 3, 820 750| 1, 420} 196 445) 
290| 413] 1,650| 1,280] 15,£00| 3, se 675! 1,120 189} 900] 298 
: | 


1, 120) 320 

238] 1, 950128, 600| 6,700! 6,530! 1,200] 638 505 788] 4,480| 342 

335| 2, 100/30, 300| 6, 780| 12,000] 1, 280 600 75 520| 5,560| ~- 312 

505| 2, 020/26, 400] 8,060! 15,700) 1,200| 600; 490 712| 5,020 238 

o6ane 788| 498] 3,000] 9,920] 6,960! 12,600) 1,120 560 4371 505) 2,550 230 
mi y 1 


1, 420 


1,500 
1, 350 
1, 200 
1,120 
938 
862 
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Daily discharge, in second feet, of Green River at Munfordville, Ky., 
for the years ending September 30, 1915-1920.—Continued 


| | | | 
Day | Peers Dec.| Jan.|Feb.| Mar. | Apr.| May | June| July | Aug.| Sept. 
| 


1918-19 
1 | 


5, 250| 3,300! 1,720] 1,120] 4,880] 788] 335] 105] ~ 230 
4,720| 6,200! 1,880} 975] 11,700]  712/ 199] 78] 114 
3, 220) 6,620] 3,520] 938] 12,100} 1,580] 182] 102 ral 
2,550) 6, 280! 176| 150 58 
2; 020}... 150} 123 58 
1 S50 s- 141| 100 58 
1,500 141 Steere 
120 482 230| 196] 600 
480| 7 460 208) 552; 520 


area 
LNW HTS 90—4 
IS SS2S3 
SU bo WP > 
Rig aaa 
ZRSZ 
—) 
Seas 
Oh bo 


oes 
ty 
> 
Ken) 
% 
i] 
Av) 
~ 
a 
S 


150| 1, 373 
132] 1,120 600 
123 600; 536 
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Monthly discharge of Green River at Munfordville, Ky., for the years 
ending September 30, 1915-1920. 


(Drainage area, 1,790 square miles.) 


Discharge in Second-feet 


Run-Oft 
(depth in 
Month | Per inches on 
Maximum | Minimum | Mean. Square | drainage 
| | Mile area). 
Bae 
3,450 | 525 1, 610 0.899 1.04 
1,350 | 429 783 432 | 49 
13, 200 328 2,320 1.30 1.50 
13, 300 1, 420 4,170 2.33 2.60 
6,360 | 420 2, 280 1.27 1.46 
3, 150 389 1,170 654 75 
4,720 | 282 | 894 499 56 
| | 
October... 11, 700 600 3,110 1.74 2.01 
November xs 17, 300 445 4,670 | 2.61 2.91 
December . 38, 700 900 9, 200 5.14 5.93 
January ...... 26, 700 2,920 9, 440 5.27 6.08 
February = 15, 000 2,020 5, 240 2.93 3.16 
IMiaiChin Bovnse Son sence tee 9, 340 1,720 3, 960 2.21 2 55. 
April 4,950 975 2,130 1.19 1.33 
May 8, 320 518 1,570 877 1.01 
June .... 2s 6, 870 445, 1, 360: . 160 8d. 
REL Site ese nee 5, 180 350 | 1,200 | .670 Awe 
PAS US Ey .ctssce a 16, 200: 222 1,390 TIT .90 
September ”e eso 4, 200 118 513 287 noe 
I a Se 
AWS AEE ND Tee oe eel. | 38,700 11g | 3, 660 2.04 - 27.82 
1916-17 | 
OetoberGie est nee ee | 4, 280 176 775 0.433 0.50 
November eae 520 238 | 338 189 2 
December . 12, 800 320 2,310 4.29 | 1.49 
Panuany aha 31,300 | 1, 420 9, 320 5.21 6.01 
February . =< 12,200 | 1,050 4, 420 2.47 2.57 
Whar Chieaines Sees ta ees 23,7 3, 380 11,600 | 6.49 7.48 
15, 100 975 4,880 | 2.78 3.05 
2, 02: 505 891 498 57 
4, 800 437 1,160 .649 72 
0 146 403 «225 26 
6, 620 208 1,510 .844 97 
1, 350 230 464 259 29 
31,300 | 146 | 3, 180 1.78 24.12 
October 1,580 189 407 0.22 
November ua 1, 800 252 489 Ot 020 
December 7 381 : 
16 
14 
| ‘ 
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Monthly discharge of Green River at Munfordville, Ky., for the years 
ending September 30, 1915-1920.—Continued. 


December .. 
January . 
February 
March . 


April 
May 
June . 
July 
August 


September : eee 


The 


October 


November 


Decemb 


January 2 
February 
March ... 


April .. 


September ~ 


The 


Month 


NALLE ee 


1919-20 


Lt am 


Mer 


Discharge in Second-feet 


Maximum | Minimum | Mean. 


Run-Off 

(depth in 

Per inches on 

Square | drainage 
Mile area). 

| 

80 378 211 24 
245 | 1,000 BE -62 
389 1, 860 1.04 1.20 
1, 42! 5, 410 3.02 3.48 
675 1, 660 927 97 
1,720 5, 220 2.92 3.37 
900 2,520 1.41 1.57 
1, 650 5, 990 3.35 3.86 
490 | 1,100 615 -69 
141 437 244 .28 
78 398 222 -26 
42 147 - 082 .09 
42 | 2,190 1.22 16.63 
56 1, 450 -810 93 
638 5,930 3.31 3.69 
560 | 8, 37) 4.68 5.40 
452 10, 200 5.70 6.57 
1, 880 4,710 2.63 2.84 
1, 880 5, 510 3.08 3.55 
1,500 7,010 3.92 4.37 
975 3,950 2.21 2.55 
230 1,970 1.10 1.23 
92 355 -198 -23 
170 1,900 1.06 1.22 
268 1,700 - 950: 1.06 
56 4, 420 2.47 33.64 
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CUMBERLAND RIVER BASIN RECORDS 
CUMBERLAND RIVER AT CUMBERLAND FALLS, KENTUCKY. 


Location.—At. Cumberland Falls _ postoffice, Whitley 
County, about 400 feet above falls, 13 miles from Parkers Lake 


Rapids on Cumberland River just above Cumberland Falls, Ky., March 
28, 1915. 


postoffice and Cumberland Falls railroad station, McCreary 
County, on Queen & Crescent Route. 

DRAINAGE AREA.—2,040 square miles (measured on maps of 
Kentucky and Tennessee prepared by the United States Geo- 
logical Survey on scale of 1:500,000. 

Recorps AvaAmLaBLe.—August 15, 1907, to December 10, 
1911; April 1, 1915, to September 30, 1920. 

Gage.—Staff, inclined and vertical, on right bank, 400 feet 
above brink of falls, established April 3, 1915, and read by Alice 
Brunson. As inclined and vertical staff gage was established in 
August, 1907, by Viele, Blackwell & Buck, on right bank about 
300 feet above site of Survey gage; this gage was read twice daily 
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until March 18, 1911, and once daily from March 19 to Decem- 
ber 10, 1911, by H. C. Brunson; nothing is left of it except the 
bench mark to which it was referred. A staff gage reading to 
about 6 feet was installed in 1914 on a large boulder in the river 
near the left bank, practically opposite the site of the gage es- 
tablished in August, 1907; no readings of this gage are avail- 
able. 

DISCHARGE MEASUREMENTS.—Made from cable about 600 


Brunson Inn at Cumberland Falls, Ky., March 28, 1915. 


feet above gage. A reference gage on left bank near eable is 
used to determine depths when soundings can not be made. 

CHANNEL AND CoNTROL.—Solid rock; permanent. At high 
stages the edge of the falls serve as control, there being a vertical 
drop of about 68 feet at the falls at low water. 

EXTREMES OF DiscHARGE.—Maximum stage recorded during 
period of record, 12.2 feet January 28, 1918, discharge 57,500 
second-feet ; minimum, 1.04 feet on September 29, 1919 (dis- 
charge, 41 second-feet. 

Highest known stage 12.2 feet January 28, 1918 (discharge 
57,900 second-feet; lowest stage, according to Wm. Taylor, a 
local resident in-September, 1916, occurred in 1902, when entire 
flow of river was confined in a channel 7 feet wide, 1 foot deep, 
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flowing fast; under these conditions the discharge would prob- 
ably be about 30 second-feet. 
Ick.—Stage-discharge relation not affected by ice. 
REGULATION. 


Low-water flow may be affected to a small 
extent by operation of power plant at Williamsburg, about 25 
miles above the station. 


Accuracy.—Stage-discharge relation permanent. Rating 


x 


a 
. See 


U. S. G, S, gage on Cumberland River at Cumberland Falls, April 3, 1915. 


curve well defined. Gage read to hundredths twice daily. Daily 
discharge from August 15, 1907, to December 10, 1911, is ob- 
tained from gage readings of the gage established by Viele, 
Blackwell & Buck. The rating curve is based on discharge 
measurements during 1907 and the relation between the old 
gage and the present gage as determined in 1916 and 1917 by 
the Geological Survey. It is considered fairly well defined. 
Daily discharge ascertained by applying mean daily gage height 
or daily gage height to rating tables except as noted. Records 
for 1907 to 1911 are considered good; results since 1915 are ex- 
cellent. 

CooPERATION.—Station maintained in cooperation with the 
Kentucky Geological Survey. 
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A-frame on right bank of Cumberland River at Cumberland Falls, Ky., 


April 3, 


1915. 


Discharge measurements are made from this cable. 


Discharge measurements of Cumberland River at Cumberland Falls, 
Ky., during the period 1907-1920. 


= eo | ra ae 
Date Made by— os | ,2 || Date Made by— oe | . 
ao 8 | wo | 2s 
Om | A’ om | AS 
| | | 
Sec.-|| | | Sec.- 
1907 a Ss ep aes ene | Ne eFC, £tS 
Aug. 30|/Wallace _ ....................[| 1.05] 361||Sept.13]B. E. Jones ef LO. *2801} 
Sept. 2|Gay & Stabler....... -90| 189/iISept.141B. E. Jones... oe vi 244 
5|Benedict & ]| 1917 | 
HWW EULNEIG Geese eee cee 2.13] 2,050/|Jan. 7/B. E. Jones... 8.85/34, 100 
6|Benedict & | \| 8|IB, E. Jones | §.25|29, 700 
Re Wiallacers wrasse 1.97| 1,810||Mar. 14;L. M. Sellier. wy 26 
7|Gay & Benedict...| 1.61] 1,160] 15|L. M. Sellier. ee ie) 
| || 15/L. M. Sellier.... | 4.82/10, 700 
9}Gay, Benedict -& | f | | 
Sitabler Aiea e 2.40} 2,710!|July 13/B, E. Jones... f. 1.23] 80 
1915 \| 14/B. EH. Jones... i) 122] 78 
Apr. 3\/Ellsworth & || 1918 | | 
+" Stabler 2.48] 1,870) June 13}Hopkins & Kidwell} 1.50; 320 
[ || 1920 i 
Apr ZalAce be LOrton.se 2.33) 1,500||May 1Hay: A en ee 2 41| 1, 640 
I || 1921 | 
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Daily gage height, in feet, of Cwmberland River at Cumberland Falls, 
Ky., for years ending Sept. 30, 1907-1911 and 1915-1920. 


| | | | 
Day ion Sept. } Day . ao Sept. Day Aug.| Sept. 
1 
| 
1 1907 | 
ae 3. G5 les 
3 5. 1.65, 1.94 
4 3. 1.6 8.48 
5 2. 2.6 3.2 
2. 2.5 2.5 
a 1.85 2als 
ate 139 1.76 
L. Tey) th 
ae L365} deo 
| IS 1.08 1,24 
| TOUS ees 
| | { 
; / j | | 
Day / Qct.|Nov. | Dec. | ee etic May | June] July | Aug.| Sept 
| 5.16!" 3.50 2.84 1.%2| 0.90 1.02 0.82 
3.10] 4.55]... 2.72 1.45 93 1.02 79 
3.02] 4.28]... 2.72 1.50 92 wot 76 
3 02| 3.40]... 2.78 aie 90 96 72 
4.52 3.22! 2.90) 1.65 -90 395) 78 
} | ' 
A: 5.20| 3.82] 3.82 ae 292 94 1.68 
1.4 4 52) b.o2! 4.12 1.47 1.42 93 2.60 
1.2 3.78| 4.80 4.20| 1.42 2.02 G2 2.32 
2 ade 3.10) 4.10 4.18 1.40 2.58 +90 1.80 
1.3 2.70] 3.58] 3.68) 1.32 2.16 88 1.55 
2.10) 5.22] 130] 2. Zebb |e S518) 9 A520) 82) oh 39 |) ade 
1.%6| 5.23). I. 3. 2.58] 2.85 1.08 1.60 1.28 1-18 
1.55} 3.40) 1.4 ee 2.62) 2.60 1.01 1.42 1.18 1.02 
1.38} 2.65) 1. z. 2.62: 2.30 297 1.30) 1.08 -88 
yee i Ae 13) A UO 2.65, +289 793 1.28) 1.04 ved 
£18] 2.20) 1.70) 3.22). 3.82 2.85 .89) 61.45" 1.00 a 
Rett A925 1-82) 32 G2f: 3.42 2.55 86 2.25 ao 74 
1.06] 1.95{ 1.95) 3.90] 4 3.10 2.28 82 2.08] 94 72 
1.01) 2.20] 2.02| 3.48] 3 2.80 1-0 80 1.52 90 70 
96] 2.557 1.52] 2.92} 3 2.12 2.05 08) 3.15 84 68 
H t 
2. 1.86] 2.68) 2.80] 5.00) 2.58 2.02 76 2.52 86 68 
2. 1.92] 2.40! 2.55) 4.15) 2.42 1.92 o14|. 1,85 Eo 66 
Bee, 1.95| 2.28] 2.42| 3.75 2.20 1.82 ~12 1.68 92 66 
5. 4.91) 2.18) 2.35) 3.52] 2.09 Lz etal, 1.56 90 64 
ie 2.75] 2.08] sae aot 3 . 1.62} 74 1.36 88 62 
| | 
2.73| 2.02) 2.20) 3.22 ee 1,20} 1,21) 86 60 
2.55| 2.12} 2:40) 2.99}. 1.50; 1.32 1.08 94 60 
2.42] 2.20) 3.10| 2.75 1.50| 1.22 1.01 94 60 
932), 2:15) 3.42] 255 1.50 1.10 ‘OT 90 61 
AAO), 2542} | 3:00 1.58 92 94 88 59 
6.00) Se 4 Cen eeen | 3.00 b be 4 eee 96 ty) eee eee 
' | | 
| | 
86} 2.60) 2.05] 3.30) 4.55) 4.75) 1.45) 3.30/ 1.10) 80 
.90| 2.57) 1.92] 2.92 PA | See 1.52 3.95 1.42} 80 
1.02} 2.52} 1.89] 2.68 3.18 5.20 1.70 3.66 1,92 ote 
1.38} 2.50) 1.86] 2.52 2.55 3.98 2.22 3.02 2.08 78 
1.48] 2.58) 1.96 wi 2.38 3.58 oe ad 2.29 18 
1.48] 2.75) 3.05] 2.68} - 2.32) 3.28|- 3.05] 2.09) 2.16 16 
1.58] 2.80} 4.35] 3.75 2.88 2.94 2.68 2.85 1.81] .76 
1.68} 2.80) 4.48) 5.00| 4.20) 2.59] 2.50) 3.95| 1.46 18 
DRAG) Bala) Os 92|scscsennca ai 2228) 2.22 aes 1.16) .15 
| | 
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Daily gage height, in feet, of Cumberland River at Cumberland Falls, 
Ky., for years ending Sept. 30, 1907-1911 and 1915-1920.—-Continued. 
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CUMBERLAND RIVER BASIN RECORDS 


Daily gage height, in feet, of Cumberland River at Cumberland Falls 
Ky., for years ending Sept. 30, 1907-1911 and 1915-1920—Continued. 
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Daily gage height, in feet, of Cumberland River at Cumberland Falis, 
Ky., for years ending Sept. 30, 1907-1911 and 1915-1920— Continue 
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CUMBERLAND RIVER BASIN RECORDS 


-1911 and 1915-1920— Continued. 


~ 
‘ 


Daily gage height, in feet, of Cumberland River at Cumberland Falls, 
Ky., for years ending Sept. 30, 190 
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Daily gage height, in feet, of Cumberland River at Cumberland Falls, 


Ky., for years ending Sept. 30, 1907-1911 and 1915-1920.—Continued. 
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CUMBERLAND RIVER BASIN RECORDS 159 


Daily discharge, in second feet, of Cumberland River at Cumberland 
Falls, Ky. for the years ending September 380, 1907-1911 
and 1915-1920. 
sae Dey Rises see, ~— ae 
Day Wis wes Day | Aug. | Day Aug.|Sept. 


| | | | | 
Day | ee Feb.| ie Apr. |! May | June| July | Aug.| Sept. 
| | 
320 166 
820 148 
277 132 
268 aad 
260 142 
251) 1,280 
243| 3,190 
235| 2,480 
219) 1,450 
206} 1,030 
776 720 
624 496 
496 320 
380 206 
340 166 
300 137 
268 121 
251 111 
219 100 
179 92 
440 193 92 
710 227 84 
480 235 84 
260 219 76 
Sad | 206 68 
830| 2, 260| 4, 830] 19, 200 982 520 533 193 60 
040| 2,710] 4,250) 17, 000 950 678 380 251| 60 
260) 4,540| 3,700) 11, 400 950 546 310 251 60 
150) 4,540) 3,700} 6,710 950 400 277 219 64 
040). 4,250! 4,540) 1,080 235 251 206 58 
480)..........-- 6,060) 2.2... ap htt Peer 268 Lise 
| 
190; 1,940) 5,130) 9,700) 10,500 870| 5,130 400 153 
190| 1,630] 3,970} 7, 400] 22,100 982} 7,400 822 153 
950] 1,630] 3,440] 4,830) 12,300) 1,280} 6,380] 1,630 148 
950| 1,540| 2,950) 3,190) 7,400) 2,260} 4,250) 1,940 142 
190 1 2,710} 2,710} 6,060) 3,700) 2,950) 2,480 142 
700| 4,250] 3,440} 2,480] 5,130] 4,250] 2,040] 2,150 132 
700 egy 6,710} 38,970] 3,970) 3, =i) 1, 450 132 
a ee SS 
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Daily discharge, in second feet, of Cumberland River at Cumberland 
Falls, Ky. for the years ending September 30, 1907-1911 
and 1915-1920.—Continued. 


: | 
Day | Oct.|Nov. See ee Mar.| Apr. May | June July | Aug. pect 
| | 


1, 280| 3, 700| 9,300] 11,400) 8,180 2 
2, 370| 3,440| 7,050) 22,100] 7,760| 2,480) 2 
2, 870| 3,190] 9,700] 28,000! 6 2 


3 
| | 
1,730] 3, 190/17, 500) 25,000) 5,430) 2,480) 3 
1,540] 2, 950/13, 800] 13,800| 4,250) 2,830) 7 
4, 250| 3,190] 8,130| 13,300] 3,190] 3,190 i 
(é 


wee 


a 
S 
ee 
~ 
jet 
ee 
io 
de 
i 
cs 
7) 


3, 700] 6,060! 6,710) 12,800} 2,950] 2,600 
2, 830/12, 300) 6,710 11,800) 2, Bes 2, 150 


2, 040/25, 000/12, 300| 8,130! 2,950] 1,730) 8 
1, 830/21, 500/22, 100| 6,060] 4,250! 1,450) 8 
1, 730|17, 500|18, 100] 4,830] 6,060| 1,280] 7 
1, 630/12, 800/11, 000) 3,700) 8,920] 1,05 i 
3 
2, 


1, 540| 6,710] 7,050] 3,970 11; 800| 1, 020 


| 
1, 360] 3,970] 7,050) 6,710) 22,100| 1,000 
1, 280| 3,190] 9,700] 7,400] 17,500 $93| 2 
2, 480| 2,950/12,800| 6,710] 12, 800 981| 1,8: 
7, 050| 2,710/22,100| 6,710| 10, 100 968] 2,370] 598 380 173 
7,050! 2, 480/37, 600| 22,100! 8, 130) 956! 2 


| 
6,060) 2, 260/23, 990 ly ed OO 


— 
i) 
3 
io 
B 
i=) 
Bs 
i) 
.° 
3 
=) 
ow 
wD 
i 
bo 
loa) 
~ 


5, 130 17,500] 6,380 932| 7,400 300] 235 153 
3, 700| 2, 15, 300| 4,83 919| 8, 130} 284 212 148 
2,950| 2,3 14, 300| 3,700 907| 6,380 268) 206 142 
2, 950) 


3 11, 800 3, 440 894) 4, 250 251| 179 137 
3, 190] 2 | 


| | 
268| ~ 520) 2,710| 4,250 734| 6,710} 4,250 902| 3, 440) 193 
820| 508) 2,600) 8,510 692| 4,250] 3,970 918} 2,830 300 


U sf 
1, 280| 8,900} 1,630| 3,700 918| 4,250! 2,950) 2,260! 4,830] 2,950 
1, 280/31, 200) 1,450] 2, 950} 822] 4,540] 2,710] 2,260! 6,060! 3,440 
1, 860/10, 500| 1,280) 2, 480 748] 5,740| 2,710] 7,400) 5,740| 3,970 
1, 450) 7, 760) 1,280] 2,150 706| 8,900) 2,600) 6,710) 4,540) 6,710 


| 
1,450) 6,060) 1,280| 1,940 678] 11,800} 5,480} 6,060| 3,7 6, 060 
1,860] 5,130] 1,540] 1, 830] 762| 13,800] 8,130] 5,430] 3,440] 5,430 
1, 280] 4,250) 1,830) 1,730 930! 13,300) 6,710} 5,130) 2,830) 5.130 
2| 1,110) 3,190) 2,040} 1,730] 1,280] 10,500) 6,380) 4,830] 2,370) 4,830 
1, 080 2,710] 2,260] 1,630) 1,450/ 8,130} 5,740} 4,540] 1,830} 3,970 


| 
1,010) 2,600] 2,600] 1,630) 1,630] 6,380} 5,430) 4,540] 1, 360] 6, 060 
950} 3,190] 3,440) 1,540) 3,190) 4,830) 4,540! 6,380! 1,080} 2,600 
886] 4, 250/22,100) 1,450| 7,050] 38,700! 38,970) 8,130 886| 2, 260 
854] 6, 710/16, 400) 1,450) §,130| 3,190) 2,950) 7,760 678] 1,83 
790/11, 000/13, 800] 1,360] 7,760] 2,830] 2,260] 6,380) 572| 1,540 


734/12, 800/11, 400} 1,280) 7,050} 2, s30| 1,780} 5,430 546) 1,440 
706/10, 500) 9,300] 1,280] 6,710) 3,190} 1,540] 4,830 496| 1,340 
692) 7,760) 7,400| 1,110} 7,400} 3,440) 1,280) 3,970} 472) 1,240 
678| 6, 880] 6,710} 1,690) 8,510} 4,250) 1,540) 3, 440} 436) 1,140 
1,200) 2, 710 £90) 1,040 
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Daily discharge, in second feet, of Cumberland River at Cumberland 
Falls, Ky. for the years ending September 30, 1907-1911 
and 1915-1920.—Continued. 


| | | | 
Day | Oct. eet Dec.!| ee Mar.| Apr. \ May | June! July | Aug.| Sept. 
iis 


| | ] | 


| 
6,710) 8,510) 2,370) 3,190] 47, 600 460} 1,940 284 160 
22,100] 8,130] 2,260] 3,190) 28, 000 300] 1,630 277 142 
34, 400| 7,400] 2,260) 2,950) 12, S00 219) 1,360 350 126 
6,710] 2,040] 2,950) 9,3 206} 1,110 790 1 
7,400] 1,830) 28,000} 7, 400) 193 982} 1,110 153 


| 
9,700] 8,510) 4,250] 44,300) 5, 430 206 950 870 350 
8, 130/10, 500| 19,200) 26,200} 3, 440 219) 1,110 692 330 
6, 380/16, 400) 37, 600] 11,400) 3,190 243) 1,280 520 310 
5, 130/28, 000) 28,600] 10,100) 2, 950: 260} 1,110 350 277 
0/11, 000! 19,800] 8,510) 2,600 268) 982 284 260 


8, 900) 11, $00 x6 100 2, 260 219 918 260 243 
7,400) 7,400) 6,060) 1,630 199 950, 350 219 
6,710) 5,740) 5,430) 2,040 186} 1, 280 650 199 
5,430| 5,740] 7,050) 2,150 166) 1,450) 1,630 320 
3,700! 5, 43 11, 400) 1, 83 153) 1,280) 2,370 360 


: 8,190} 5,130] 22,100] 1,7380| 153] 1,630) 2,480} 400 

3,440! 4,540) 12,300} 1,630] 186] 1,280) 2,260} 380 
| 4,540] 4,250} 9,700/ 1,540) 219] 1,110) 1,940| 320 
5,130! 3,970! 6,710) 1,450) 260} 1,110} 1,630] 300 
60) 5,740! 3,700] 6,060) 1,360 300) 1,050) 1,280 284 


50| 5,130) 3,700| 5,480] 1, 280 790 950| 1,280 300 
40} 4,200) 3,440] 4,830} 1,200 950! 838) 1,110 400 
0} 3,700) 3,190] 4,250) 1,360) 1,110 790 918 496 
3,190| 3,190] 3,700). 1,540 870 TAS 520) 585 
2,950! 2,830] 3,700] 1,450 790 720 350 790 


50) 2,600} 2,950} 3,190] 1,360] 720] 650) 320] 650 
2,600] 3,190| 2,710), 1,2801  850|' 520/ 284) 546 


| sa 
: [ | eer n| 
Day | Oct. | Nov.| Dee. || Day | Oct. | Nov. | Dee. || Day | Oct. | Nov.| Dec. 
| | iz 
284, | 380/ 
260 350} 
219 320 
186} . 284 
219 227 
| 
260) 199} 
235 624 
219| 2,950) 
243| 2,480 


300] 1, — 
| 
| | 
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Daily discharge, in second feet, of Owmberland River at Cumberiand 
Falls, Ky. for the years ending September 30, 1907-1911 
and 1915-1920.—Continued. 


| 
Day|Apr.| May |June| July| Aug.|Sept.|| Day | Apr. May | Sune! Fuly| Aug Sept. 


5,410) 1,360 440 
3,180| 1,200 392 
2,560| 4,760 359 
2,110| 5, 410 338 
1,780} 4, 450 317 


| 

2,110) 4,450| 526 
50) 2,800] 4,150) $30 
1,890] 2,560] 742 
1,270) 1,560} 658 
1,020] 1,250| 539 


785| 890 440 
630] 1,670 380 
565| 9,930 338 
500| 7,680} 1,180 
440) 6,470| 1,890 
404| 3, ie a 


| | | 
Day nee gs Dec.| Jan. ak Mar.| Apr. | May June| July Aug.| Sept. 
| I | 
| | | 
1915-16 | | | 
500| 3, 050/20, 400) 3,570} 3,050| 4,760} 2,330| 3,440 464) 700 359 
476| 2,560/12,900| 6,860! 4,450! 3,850) 2,000) 2,440 416 526| 338 
452| 2, 330/11, 900] 8,110| 6,860| 3,300| 1,780] 1,670} 380| 630 348 
428] 2,110) 9,930) 6,470| 7,680) 2,800) 1,780) 1,160 359| 2, 680 338 
404| 1,890) 6,470) 5,410) 6,470| 2,560) 1,460 875] 359} 2, 800| 328 
| 
380| 1,670] 5,410] 5,080| 5,080! 2,220) 1,360 359| 1,560 317 
359| 1, 460/15, 000| 5, 080| 5,410) 2,000) 1,200) 1,220 338| 1, 460 306 
338| 1, 270/28, 800} 5, 75v' 8,550! 3,440] 1,060] 2,680 338| 9,460 296 
359] 1, 230/23, 000| 6,100] 9,930] 6, 860} 954| 2, 680; 452| 5,410 306 
ca 1, 160|12, 900| 8,550| 6, 860 oy 830| 2,110) 1,270) 3,440 317 
| | 
392] 1,110] 6,470] 9,460] 4,760) 5,750 756| 1,460/ 1,270} 2,560 306 
440| 1,460] 5,410] 6,860) 3,850| 4,760 686] 2,110) 1,130] 2,220 296 
1,780] 2, 330/16, 800) 5,410} 3,050] 4, 150 604) 3, 850 920| 2,330 275 
2,920) 2, 800}18, 600] 4,150) 2,680) 3,850 552| 3,050 770| 3,850 251 
30, 200] 2, 800/14, 000) 3, 300 ery 3, ie 500) 2,560 658| 3,440 306 
| | 
27,500] 6, 860| 7,680] 2,800} 2,330) 2, 680 452] 2, 220) 578| 2,680 296 
15, 600)15, 600| 5,750) 2,560) 2,220] 2,330 404 2,30 526| 2,800 988 
8, 110/43, 500} 4,450/ 2,330) 2,000} 2,110 380] 2,680! 1,060] 3,850 526 
6, 860|40, 700] 3,570] 2,220) 1,890| 1,890) 359/ 2,800} 1,890} 3,850 359 
8, 550/338, 700) 3,180) 1, 890| oe 1, 560 338| 1,890] 2,560) 1,890 296 
8, 110/26, 800] 3,050) 1,670) 1,780) 1, 460) 328 1,560 2,800} 1, 360 243 
5, 750/18, 400) 4,760) 1,56u) 1,780) 1,460 317, 1,360|/ 6,100) 1,060 203 
4,150) 5,080)15, 000) 1,460) 1,890) 1,560 359| 1,110) 5,080 845 185 
3,050} 8, 300/14, 000! 1,890) 1,780) 2,000 428 954| 3,050 672 181 
2,560) 3,050) 8,550] 2,800) 1,670] 1,890 604 728) 1,890 578 167 
2,110] 5,080) 5,410) 3,440) 1,560) 1,780 937| 686) 1,360 526 160 
2, 680| 9,980] 4,450) 4,150) 2,440) 1,890 830] 785 954 476 153 
4,760] 9,930| 3,440] 3,S800| 8,110) 2,000 644 800 714 452 146 
2, 33 | 428 160 
2 404; 160 
Bi 1 beeper ewe 
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Daily discharge, in second feet, of Cumberland River at Cumberland 
Falls, Ky. for the years ending September 380, 1907-1911 
and 1915-1920.—Continued. 


3) 68) SS ey a ey ee eee r ene 
Day | Oct.|Nov.| Dec.| Jan.|Feb.| Mar. Apr, May | June! July | Aug.| Sept. 
| | 


| 

| | 
1916-17 | | 
ae | 153] 275] 578] 4,760) 7,260} 9,930) 3,850] 2,440 770 428 954] 1, 460 
Pee | 513] 259) 604! 2,920) 7, 260] 24,900} 4,450) 2,110] 1,090 630 714| 1,890 
3... 338} 259] 476! 4,760) 7,260) 40,700] 5,410] 1,780] 1,200 428 830] 1,560 
aoe | 243] 243) 440/24, 200] 4,760] 45,600] 5,080] 1,360 1, 020 338| 1,000] 1,180 
ee | 195) 227] 452/37, 200) 3,570} 44,200} 4,760) 1,360 890, 306 830, 954 
ee 211! 464/37, 200] 2,800] 87,900) 7,680} 1,200 800 275 700 770 
‘ 


203| 464/34, 400 2, 330| 28,800) 11,400! 1, 090 714; 248 500 604 


| 
195} 452/29, 500! 2, 440] 14,000) 9,930) 1,060 742 227 404 488 
188} 452/15, 600) 2,560) 6, 100 6,860] 1, 020) 860 211! 380 404 
181] 428] 4,760) 2,110] 5,750} 5,080] 1,000) 1,000 195 686 338 
174] 416] 3,180] 2,000] 4, 760 3, 850 988} 920 181 920 296 
167] 552] 2,560) 1,780! 10,900} 3,300 954 905 167| 1,070 259 
167} 552| 2,110] 1,670] 24,200) 3,050} 1,090 $30) 153 845 235 
195| 552) 3,300| 1,360] 15,600} 2,800} 1,130 800 139 604 211 


| 
211! 513] 7, 260| 1,890! 10,400] 2,560! 988 2 160 552 195 
211] 452] 8,550) 3,180] 7,680] 2, 440 §30 630| 1,780] 2,800 167 
211] 380] 5,750| 3, 850 a 500] 2, 220 658 500) 4,450) 8, 850 153 
195) 348} 4,450] 3,570] 32,300) 2,110 578 440) 5,750) 2,440 139 


174] 464) 4, 760/23, 000 13.6 1,460) 578] 686] 2,560| 770] 105 
181) 1,090/14, 090/21, 000| 6,860} 1,360) 658} 742) 2/680| 604 95 


203) 3, 850/19, 800/11, 900! 6,100] 1,180 617 428) 3,180| 1,000 90 
219) 5, 080)15, 600/16, 200! 21,000; 1,070 890 728| 3,180] 1,090 $5 
211| 3,300) 7, 680/18, 000| 24, 200 971 988 672| 3,300] 2,560 85 
526| 2,330) 4, 450/14, 000! 22, 300 860} 890 30} 4,150] 1, 460 115 
714! 1, 780| 3,300) 7,680) 15,600 770 604 604| 3,300 954 380 
714] 9,930] 2,800) 5,410] 12, 400 714 500 591] 3,850 672 488 


526 710 
428 770 
BAG] 2 eee 


1,890] 180] 1,110/42,100| 2,920] 2,000; 2,920 920} 4 
1,460] 180) 1,080/24,200| 2,560) 1,890) 2,560 785| 7 
| 1,060} 199] 1,050) 9,000] 2,330] 2,680] 2,220 785| 3 

, 000 58} 1 


| 200! 
208| 250] 2, 220 hie 1,890] 2,920] 5,080] 180) 199) 266) 208 


NOTE.—On the following days the water was over the top of the gage 
and the gage height was estimated by comparison with the U. S. Weather 
Bureau reading at Burnside; determinations for single days are subject 
to considerable error, but the effect on the monthly mean would not be 
great: 1908, Feb. 11-12, 15-17, Mar. 2-4, 19-20, Apr. 2-4, 26-27; 1909, Jan, 16-18, 
Feb. 11, 17-18, 24-26, Mar. 9-11, 25-27, Apr. 21-22, May 2, July 14, Aug. 17; 1910, 
Jan. 8, Feb. 18-19; 1911, Jan. 2-5, Ke-. 8-9, Mar, 7-10, Apr. 5-7, 16, May 1-2. 


164 SURFACE WATERS OF KENTUCKY 


Daily discharge, in second feet, of Cumberland River at Cumberland 
Falls, Ky. for the years ending September 30, 1907-1911 
and 1915-1920.—Continued. 


| ] 
Day Rose he te inee: Jan.|Feb.| Mar.| Apr. | May hae apes east Aug.| Sept. 


1,890} 6,860} 2,110) 3,850/ 6,470) 1,040; 199} 338) 180 

1,670) 6,860| 2,800] 8,110] 4,760] 3,300] 180) 286) 218 

1, 460| 5,080} 2,920] 7,680] 8,110) 2,330/ 180) 218; 218 

1,460] 3,850]. 2,800) 5,080} 7,260) 2,000| 166 166| 199 

1,460] 3,050) 4,450} 3,570] 5,080| 1,460) 275 138} 190 

1,780| 3,050| 5,080| 3,440) 3,570| 1,890 237; 124, 178 

19, 800] 3,300! 5,080] 3,570) 2,560] 3,050). 180; 180) 178 

57, 500| 3,050] 3,850| 3,180] 2,110; 2,330]  190| 218] 173 

54, 700}....---2.--- 3,180| 2,920). 1,780] 1,560| 246) 199] 173 

56, 100}... 2,560| 3,050] 1,560] 2,330} 275 338| 166 

56, 800 gia) Mico eases Te GO |e 2 oe ee 

| | 

166 18, 000| 2,920| 7,680] 1,890] 5,080] 3,570] 5,410} 1,890} 644| 124 86 
166|10, 400] 2, 220/37, 200} 1,670} 3,850} 2,800) 7,680] 1,560/ 464) 138 90 
159] 3,570] 1, 890/37, 200) 1,460 3,180} 2,440] 10,900) 1,270 392 106 110 
145| 2,220) 1, 460/33, 700/ 1,360] 2,800] 2,110} 6,860| 988] 317) 218; 124 
117} 1,780] 1, 360/26, 800} 1,360} 3,050| 1,890) 3,850|- 83 266| 359| 131 
102] 1,360] 1, 200/11, 900| 1, 270| 14,@00| 1,780] 2,920 714 256 317 124 
94| 1,160] 1,060] 4,760] 1,230) 14,000] 1,670; 2,920) 604) 208) 256 106 


86] 954] 954] 3,570) 1,130) 9,460) 1,460) 3,300 658} 286 526 94 


78| 658) 890} 2,920) 1,020) 9,930) 1,560) 2,800 890, 296 218 70 
2 954 2 : 


82) 591) 988} 2,560 5,750| 2,800] 2,880] 686] 388] 306 66 

82| 526|'1,000] 2,330] 988] 4.1501 4,450] 2,110| 617) 256) 1, 200 62 

70| 500] 2,110] 2,330} 988] 3,440] 3,850} 1,780/ 578] 218) 1,270 58 

68] 47610, 400] 2,560] 1,560) 2,920| °2,920| 1,670 a 218| _ 770 54 
l | | | 

2,680| 2,560) 2,920; 1,670} 428) 166] 440 50 

2;680| 3,440] 4,450| 1,780}  380/-. 124) 348 48 

| 2,220] 6,100] 5,410} 1,780/ 338! 110) 317 47 

2,110] 4,760) 4,450] 1,670} 286] 138] 306, 46 

he 3,570/ 3,330] 1,780; 246}  166| 246 44 

2,110} 3,190} 2,680] 5,750| 218} 166] «208, S44 

2,680) 2,560} 2,330] ~8,550} 208] 131] 173} 199 

50] 2,220; 2,330} 5,410) 237]; 117) 152] 124 

2,000] 2,110] 3,570) 526 24) 124 62 

1,890] 1,890} 3,850/- 890} 124) 110 47 

1,670] 1,670] 7,680) 1,360} 124; 102] 46 

3,440] 1,460] 14,000] 2,110} 110 gg} 44 

10,400} 1,360] 9,460] 1,560 94, 110) 42 

11, 900} 2, 4,760] 1,230 SG), melt 41 

6,860) 4,150} 3,050) 890 78} 102 44 

el Daas Pay ieee 78 O4l = eae 

3,050) 3,850) 38,850) 1,040 52| 237| 1,890 

2,800] 26,200] 4,150} - 00} 488] 199) 1,560 

2,680| 30,900} 3,850) 756}  440/. ~—«-199! 1, 220 

2,560] 23,000} 3,440] 2,800] 591] 275] 988 

3, 440| 12,400} 2,920] 5,750] 7 338; $80 

5,750] 7,260} 2,560| 6,860;  604| 338) 742 

70| 6,100} 5,750| 2,330} 5,750) 500) 452) | 672 

60| 4,760] 5,410} 2,330] 3,440] 452; 552] - 630 

3,850| 3,440] 5,410}. 2,220] 2,330] 428] 770] «617 

2,920] 4,450} 2,110) 1,890} 500] 1,560) 742 

1, 460 3,050] 2,880] 3,570| 2,000] 1,360] 539] 1,670} — 630 

2,330) 7, 260] 4,760) 2,800] 11, 3,050} 1,780) 1,180] 500] 2,440) 7,260 


ier lala ee 
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Daily discharge, in second feet, of Cumberland river at Cumberland 
Falls, Ky. for the years ending September 30, 1907-1911 — 
and 1915-1920.—Continued. 


| | | | 

Day | ae ag Dec.| Jan.|Feb.| Mar.| Apr. ; May | June| July | Aug.| Sept 
| : 

| 2,440) 6,470| 3,570) 2,920) 28,200) 2,800] 1,670) 1,040 604| 3,850| 16,200 
2, 440/17, 400) 2, 800} 2,920] 25,600] 2,680) 1,560 905 552| 3,850) 10, 400 
2, 560/18, 000) 2, 33 2, 800 ei or) 1, 460 770 552| 9,460) 7, 260 
| 2,330/13, 400] 2,330) 2,560} 9,930; 2,110) 1,270 644 880| 9,460) 4, 450 
| 1,890) 6,860) 3,050] 2,330| 6,470] 2,110] 1,160 539| 3,050) 7,260) 3, 440 
1, 670) 4,450) 3,300/ 2,110) 7,680) 2,110] 1,090 452) 2,330| 4,150] 2,560 
1,360) 3,570) 38,440) 2,330] 18,600) 1,890! 1,090 404| 1,890] 3,050) 2,000 
! ae 2,920) 3,180) 2, 330 pues 1,890} 1,130 672| 3,850] 2, amy 1, 460 
1,000) 2,440! 7,680) 2,110) 19,200) 2,920) 1,090) 3,050) 3,440] 3,050) 1,270 
920) 2, 110/28, 200/12, 400| 12,900] 2,920) 1,020) 4,450| 2,110] 9,000) 1,060 
§30| 2, 000/43, 500/22, 300} 5,080| 2, 680 890} 3,850} 1,360] 8,550) 860 
742) 1, 780|41, 400/18, 000! 4,150] 2, 800| 2, 560 954) 5, 080 742 
' 686) 1, 670/36, 500/10, 900) 3,300| 2,330] 2,330] 2, 000 728) 3,440 672 
1,560) 1, 460/30, 200) 7,260) 2,920) 3,440) 2,680) 1,360 526) 2,560 617 
| 5,750) 1,360/22,300| 4,760} 2,560) 5,080| 2,560) 1,090 452| 2,110 630 
| 7,260) 1,270] 8,110} 3,850) 2,330) 5,410) 2,220 860 416| 1,890 728 
| 6,100] 1,270] 4,450] 3,440; 2,220) 4,450| 1,670 742 59] 1,560 728 
| 5,080] 1,250) 3,300) 2,110) 3,570] 1,360; 630 317; 1,270 728 
os 1, 160} 2, 920)........ 1, =| egeootese | TURP kes ees ZHO| iy 210 0) Basen 


Monthly discharge of Cumberland River at 


years ending September 30, 1907-1911, and 1915-1920. 


Month 


1907 
August 15-31 
September 


1907-1908 
October 
November 
December 
January 
February 
Mareh 
April 
May 
June — 
July . 
August .... 
September 


The year). 


(Drainage area, 2,040 square miles.) 


Max 


Cumberland Falls, Ky., for 


Discharge in Second-feet Run-Off 

(depth in 

Per inches on 

imum} Minimum] Mean. | Square | drainage 
Mile area). 

| | 

3, 190 212 1,120 0.549 0.35 
11, 400 219 2,410 1.18 1.32 
2, 600 153 610 . 299 | 34 
16, 400 186 4, 280 2.10 2.34 
16, 400 637 2, 250 1.10 1.27 
12, 300 1, 830 4, 940 2.42 2.79 
25, 2, 260 8, 530 4.18 4.51 
19,200 | 3, 700 8, 470 4.15 4.78 
19, 200° 2,040 | 7, 220 3.54 3.95 
8, 130 950 3, 280 1.58 1.82 
1, 280 100 501 246 20 
4, 830 219 1,120 549 -63 
776 173 284 . 189 16 
3,190 58 443 PAUy 24 

i = 
25, 000 : 58 3,470 1.70 23.10 

| 
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Monthly discharge of Cumberland River at Cumberland Falls, Ky., for 
years ending September 30, 1907-1911, and 1915-1920.—Continued. 


Discharge in Second-feet 


Run-Offt 
(de pthin 
Month Per inches on 
Maximum | Minimum} Mean. | Square | drainage 
Mile maea: 
1908-1909 | 
October... ne 96 55 66.1 0.032 0.04 
November 822 | 80 230 | 113 13 
December 7,050 | 193 2,470 | x Ne | 1.40 
January 25, 000 2, 040 5,570 an ca Salam 
February 37, 600 1,540 10,800 | 5.29 5.0L 
March 28, 000 2,710 10, 700 5525 5.86 
April 22,100 2,480 6,810 j 3.34 | 8.13 
May 22,100 882 3, 400 1.67 1.92 
June 8, 900 $70 4,580 2.25 2051 
July... é 19, 200 227 4, 930 2.42 2.19 
August ...... 7 19, 200 166 1,870 917 | 1.06 
September . 260 126 167 O82 03 
| = | ‘ pe 
MIRNGWSs Vane hslioe Bebe ee es 37, 600 55 4, 240 2.68 | 28.19 
October 251 100 169 083 10 
November 572 4 132 263 129 14 
December 1, 450 268 863 423 49 
January .... 31, 200 496 5,830 | 2.86 3.30 
February 22,100 | 1, 280 4,980 2.44 2.54 
March 8,510 748 2,420 d=t9 1.37 
April 11, 800 678 4,510 2.21 2.47 
May 13, 800 2, 83 6, 620 3.20 3.15 
June yds 982 3, 240 1.59 4508 
July | 8, 180 902 4,020 | A 97 2.27 
August .. 6, 060 193 2, 030 995 £215 
September 6,710 193 2,490 1.22 1.36 
They ean tee ee 31, 200 100 | 3,110 1.52 20.71 
| [ 
1910-11 | 
October a 1,940 179 501 246 .28 
November 3, 440 148 362 7 20 
December 7,400 664 2,270 10 1.28 
January. nce 34, 400 2,260 | 7,670 3.76 4.34 
February | 28, 090 2, 480 6, 920 3.39 3.53 
March 37, 600 1, 830 6, 900 3.38 3.90 
April 44,300 | 2,040 | 9, 210 4.51 5.03 
May 47, 600 585 4,940 2.42 2.79 
June 2,950 153 599 .294 oe 
July 1, 940 320 | 1,010 | 495 ay | 
AMEUSt — =. 2, 480 186 840 412 48 
September 790 11 340 | 167 =19 
t a4 
\ 
47, 600 lil 3, 440 169 22.92 
| 
7, 050 186 1,510 740 85 
7, 050 199 2,360 | 1.16 1.29 
December 1-10 ... 1,730 546 972 476 218: 
2, 800 644 1, 210 0.593 0.66 
14, 000 452 2, 290 4512") | a.29 
9, 400 591 2,910 1.43 1.60 
21, 700 404 3, 300 1.62 1.87 
9, 930 338 2, 600 1.27 1.46 
2,440 | 317 993 487 54 
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Monthly discharge of Cumberland River at Cumberland Falls, Ky., for 
years ending September 30, 1907-1911, and 1915-1920—Continued. 


Discharge in Second-feet 


Month 
Maximum 
1915-16 
WELQbGi Ate. eee as 18, 000 
November . : 30, 200 
December 43, 500 
January 28, 800 
February . 9, 460 
DUbeeP Ohi ma ee ar See es 9, 930 
April 7, 680 
May . 4,150 
June . 3, 850 
Sieh a eae’ 6, 100 
August .... 4 9, 460 
MepLempenr. | Ss see 988 
PERCE OAT rece 43, 500 
1916-17 
WhO D Re Qs. et 3,570 
November 714 
December 24, 200 
January — 37, 200 
February 23, 000 
March 45, 600 
OTT oe bof gee ee eee 11, 400 
LE pie ee ete eld Sere, 2, 440 
June 1, 200 
ype wn ee 5, 750 
RATES Goer 3, 850 
Seprenmiberttsa ss 1, 890 
| 
CL CAT cee 45, 600 
1917-18 
October . 6, 470 
November 1, 890 
December 2, 560 
January ..... 57,500 
February 42,100 
pee 6, 860 
24, 900 
18, 000 
3,300 
—— 7, 260 
ces 830 
1,670 
57, 500 
October 17, 400 
November 18, 000 
December 15, 000: 
January 37, 200 
February 8, 110 
March. ...... 14, 000 
Aprii 5, 410 
May 14, 000 
June .. 2,110 
Av ai? oe apa 644 
August ... ne 1, 270 
Seprem Per fea 199 
SNES Vear conc 37, 200 


Minimum Mean, | 
526 38, 180 
338 4,940 

1,100 10, 500 
2, 680 9, 680 
1, 460 4, 350 
1, 560 4, 350 
1, 460 3, 020 
317 1, 030 
565 1,780 
338 1, 350 
3880 2,110 

146 297 | 
146 3,900 
100 656 
167 276 
348 3, 180 
2,110 10, 700 
1, 360 7, 080 
4, 760 18, 500 
714 3, 390 
452 1,010 
428 752 
139 1, 880 
380 1,070 
85 484 

| 

85 4, 090 
82 692 
173 426 
180 599 
1,020 10, 200 
1, 460 5, 400 

1,890 3,340 | 
1, 890 5, 960 
1,160 4,180 
180 1,010 
166 919 
124 299 
166 5387 
82 2,790 
66 1, 270 
452 2,170 
860 3.350 
2,110 8, 650 
954 2,720 
1,670 5, 530 
1, 270 2,610 
1,670 4,480 
208 818 
78 214 
94 309 

41 75.6 
41 2,700 


Per 
Square: 
Mile 


Wb Poe 
SB Pea eo 
WWM Ss 


— 


_ rRoworF 
cS 
4 


Run-Off 
(depth in 
inches on 
drainage 
area). 
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Monthly discharge of Cumberland River at Cumberland Falls, Ky., for 
years ending September 30, 1907-1911, and 1915-1920— Continued. 


Discharge in Second-feet Run-off 
depth in 
inches on 

pe oem Per drainage 
Maximum |} Minimum} Mean. Square areayt 
Mile 
1919-20 | 

October’ .,2ni.l cae 14, 500 50 3, 410 a AY eal | 1.92 
November . 26, 200 686 4,770 2.34 2.61 
December 18, 000 1,160 5, 600 2.15 3.17 
43, 500 937 9, 370 4.59 5.29 
22, 300 1, 890 5, 920 2.90 3.138 
28,200 | 1,890 | 8, 060 3.95 4.55 

| 
30, 900 1, 890 6, 150 3.01 3.36 
4,150 800 1,990 1975 1.2 
6, 860 404 2,000 . 980 1.09 
3, 850 275 996 488 56 
9, 460 199 2,990 1.47 1.70 
16, 200 617 2, 450 1.20 | 1.34 

} 
43,500) 50 4,470 2.19 | 29.84 

| | 


CUMBERLAND RIVER AT BURNSIDE, KY. 


Location.—Below. mouth of South Fork of Cumberland 
River, at Burnside, Pulaski County. 

“Drainace AREA.—4,890 square miles (measured on maps of 
Kentucky and Tennessee, prepared by United States Geological 
Survey on seale 1 :500,000). . 

Recorps AVAILABLE.—October 1, 1914, to September 30, 
1920. 

Gace.—vVertical staff in two sections on piers of toll bridge 
across South Fork of Cumberland River about 700 feet above 
mouth ; installed in July, 1914, by United States Weather Bu- 
reau. Readings on this gage by the Weather Bureau began Jan- 
uary-1, 1915. Sea-level elevation of zero, 589.53 ft. (Smith Shoals 
Survey datum, United States Engineer Corps), this datum being 
same as that of gage which was marked on the rails of inclines 
1 and 2 leading from the South Fork to the warehouse, about 
500 feet below the present gage; and which was established in 
1884 and read daily until January 1, 1915. Upper part of old 
gage, reading from 54 to 71 feet, was spiked to office of Col. Cole. 
The United States Weather Bureau reports that ‘‘the old river 
gage was changed on several unknown dates and by amounts 
that are uncertain, so that readings prior to January 1, 1915, 
are not comparable by from 0.1 to 0.7 foot.’’ New gage is read 

for the United States Geological Survey by L. M. Cheeley. 
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DiscCHARGE MEASUREMENTS.—F low of South Fork is meas- 
ured from the highway bridge; the Cumberland above the South 
Fork is measured from a boat, from the Queen & Crescent Rail- 
road bridge, or by means of floats, the method used depending 
on the stage; flow below the South Fork is the combined flow of 
both streams. 

CHANNEL AND ContTROL.—Channel considered permanent 
except for deposits of mud, which are washed away at high 
stages. Low-water control is crest of dam No. 21, 28 miles be- 
low Burnside; gage height of crest of dam, 1.47 feet. The dam 


Mill Shoals, Cumberland River near Burnside, Ky., Feb. 9, 1915. 


is a concrete structure, and probably little or no water leaks 
through dam or lock. 

ExtTREMES orf DiscHARGE.—Maximum stage recorded during 
period 1915-1920, 69.5 feet, January 29, 1918 (discharge 165,000 
second-feet) ; minimum stage recorded 1.8 feet, September 18-21, 
1919, (discharge 115 second-feet). 

Maximum stage recorded 69.5 feet January 29, 1918, mini- 
mum stage recorded, 1.6 feet November 8-9, 1895; lowest stage 
possible at present unless pool No. 21 is lowered, 1.47 feet. 

Ice.—Stage-discharge relation seldom affected by ice. 

REGULATION.—Stage at low-water will be affected by any 
manipulation of the level of pool No. 21 at the lock. 
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CoopERATION.—Station maintained .in cooperation with the 
Kentucky Geological Survey. 

Accuracy.—Stage-discharge relation practically permanent 
owing to lock and dam No. 21. Rating curve well defined below 
25,000 second-feet but is simply extended above that point. High- 
water discharges are open to considerable doubt and later 
measurements may require revision of these estimates. Low 
and medium stages however should be fairly accurate. 


C_N, O. & T. P. Ry. bridge, Cumberland River at Burnsida, Ky., Feb. 
9; 1915. ‘Discharge measurements are made from this bridge. 


Discharge measurements of Cumberland River at Burnside, Ky., during 
period 1915-1920. 


= o — ao 
Date Made by— a a8 Date Made by— es ey 
eae) ao] Zs 
on | as om | As 
1915 | | 
Mar. 3/Ellsworth & || 1917 
SOME Fr hice 3.84] 2,320|/|[July 18/B. E. Jones... 2.02] 270 
1916 |} 1918 
Apr 26Aq J  Elorton 23, 5.06] 3,390||Apr. 11/Peterson & 
Sept. BB Joneses. 3 2.41| 571 EOD NS fotteacess 17.57 |24, 200 
1917 | June 17|Hopkins & Kidwell] 2.44] 552 
Jans WB. Wh WOnESii.c.10 11.94/12, 400]| 1920 , 
Es ec OTFeS ayers | 8.63] 8,380''May 12)}W. R. King............... 6.80) 6,540 


CUMBERLAND RIVER BASIN RECORDS AL 


Daily gage height, in feet, of Cumberland River at Burnside, Ky., for 
the years ending September 30, 1915-1920. 


OH BoOH Soe co] 2} 
' 


| 
Day ed, eh sea May | June! July | Aug.| Sept. 
| | 
4.18] 6.76! 3.56) 8.62) 7.64] 2.68] 7. 
e Boe FSrao| TTA a Sht9 |e ONTE| nabs 
5.84] 3.58] 8.15] 6.66] 3.02] 4. 
5.46; 5.73] 10.08) 6.34{ 8.96) 4. 
5.20 7.36, 7.89} 11.24) 4.16] 4. 
4.92) 6.48] 6.37) 12.42] 3.66] 6. 
4.69} 5.65] 6.30} 10.34) 3.22] 7. 
4.50] 5.12] 10.32] 8.48] 2.92] 6. 
4.37| 4.82] 10.45| 7.14 2.81 5: 
4.22| 4.46] 8.71) 6.24) 2.90) 4. 
4.48] 4.08] 6.88] 6.22} 3.26] 4. 
LOA Seth || Sxb9l Si621— 718i 13s 
5.82] 3.56] 5.04/ 12.50] 6.90) 3. 
5.66] 3.42) 4.72] 20.74] 6.50] 3. 
5.35 oy 5.66] 17.06) 6.04) 2. 
92 5.00] 3.20) 10.90] 11.90) 6.24] 2.89 
. 04 4.67; 3.00) 12.96] 8.70) 5.20/ 2.76 
.46] 4.49} 2.86] 9.84] 7.18] 6.48] 2.70 
-12| 4.27) 2.74] 7.84) 6.01/ 10.05] 2.63 
i 4.12 th 6.87) 5.54) 8.70) 2.50 
-44| 3.96) 2.70) 8.38) 10.19) = 8.59) 2.78 
-47| 3.84) 2.70; 11.04) 9.45) 9.14] 3.10 
<82|/ 8.76) 93.79] 9:60) 7.20) 7. 50| 3.70 
12} 3.62) 10.17) 7.62) 5.60) 5.85] 3.49 
ad 3.52 a 5.99] 4.64) 4.78] 3.16 
96) 3.44] 6.76} 4.89] 3.91} 4.08] 2.93 
i 3.41) 12.40) 4:33) 3.54) 3.82). 2.78 
3.39) 16.62) 3.74) 3.22| 10.92) 2.66 
3.37) 15.28] 3.86] 2.96) 13.74] 2.58 
3.56) 13.64, 4.70] 2.84] 11.08] 4.73 
ee itd eee oe me ep el ae ey 


Daily gage height, in fect, of Cumberland River at Burnside, Ky., for 
the years ending September 30, 1915-1920.—Continued. 


Meo Ruy dl Pe a ol) ee aoe oe 
Day | Oct.|Nov.| Dec.| Jan.| Feb. rat Apr. May ope July | Aug.| Sept. 
| / 
| | { | 
1915-16 
1 : 3.33} 7.50] 22.58] 10.70] 7.20] 10.03) 5.40] 10.70| 2.85) 3.57) 2.53 
a 3.25) 6.82! 23.00] 14.85] 8.60] 8.91| 5.12; 7.77| 2.72) 3.11) 2.69 
Ca 3.15] 6.42] 23.30] 15.09] 12.65] 8.00) 4.92] 6.00] 2.56] 4.06) 2.69 
4... 3.04| 6.00] 18.38] 13.04| 18.40] 7.36] 5.91| 5.10; 2.46) 4.51) 2.62 
5. 3.03} 5.80| 14.47| 11.31) a eg i 4.87| 2.45] 5.98} 2.73 
| 
14.28] 2.92 5.34| 12.56] 10.55] 10.85) 6.28 Bel AAA © 223%) “5.091 2.74 
11.34] 2.85} 5.04] 18.30] 10.55| 11.05] 5.82] 5.91] 4.76, 2.35) 5.15) 2.63 
8.78] 2.84| 4.74] 35.30] 10.32] 14.64, 8.15] 5.16] 6.73} 2.33) 8.17) 2.55 
7.06| 2.87] 4.54] 27.20] 10.32] 14.94] 13.30) 4:77) 6.72) 2.40) 9.48) 2.45 
.00/ 3.57| 4.38] 19.85] 13.35] 12.98] 13.65] 4.37] 5.80) 3.15) ° 8.50} 2.48 
.02| 3.85] 4.28] 15.81] 14770] 10.80) 12.18) 4.06) 5.10) 5.55) 5.96) 2.45 
.59}--3.72| 5.20{ 21.42] 13.55] 9.43] 10.52) 3.81) 5.07} 5.10). 5.45) 2.36 
-22| 5.02) 6.70} 26.07] 11.90] 8.02) 9.45] 3.59] 8.41) 5.44, 8.41) 2.45 
.92| 9.20] 7.35| 30.56] 10.40] 7.35] 8.48] 3.45) 8.22) 4.83) 7.16] 2.59 
68] 40.40] 7.38] 21.30] 8.85! 6.90] 7.71] 8.32] 6.92) 4.06] 7.03) 2.61 
a 41.80 tee 15.65) 7.89| 6.89 3.95, 6.24, 3.75 ey 2.47 
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174 SURFACE WATERS OF KENTUCKY 


Daily gage height, in feet, of Cumberland River-at Burnside, Ky, for 
the years ending September 30, 1915-1920 Continued. 


] | | | | | 
Day | Oct: pee ece: Jan.|Feb.| Mar.| Apr. May June July gee | Sept. 
| | | | 
1919-20 | | | 
Ae el 6a Tb 16. Bac ON | Sebi Sak Na ie ea 4.5 3.0 2.4 4.5 
1.9 | 41.4 | 13.3 5.1 CRE etl 26.7 12.0 4.2 2.9 b= 226 4.4 
129) | 34.5 (13:0 |" 5.0] (620 Ta ALON, AORS 4.8 29 2.4 4.4 
1.9 | 22.3 | 10.0 | 4.9] 6.4 TAQ) 28eSat AOC te Sok 2.9 2.4 4.0 
129 | 15.4 | 7:8 4=°4,7 |-27.0 9.0 | 23.0 9.5 | 20.0) 2.9 2.3 3.6 
Zak 9.8 HAD 4.5 | 20.8 | 13.7 BL} 8.4 21.0 3.0 2.3 3.5 
2.6 7.3 | 21.0 Ata 150s F225. 14.5 (ee) 14.0 3.6 2.3 Bis 
2) 6.0 | 30.0 456 ) A259 100 12.4 10.5 10.4 3.8 2.5 3.2 
2.7 Bip| 2208 i 2o.0el 1Oer | 928 aba § 11.4 7.9 3.8 2:9 3.1 
220'1|| “530 | 1955) | 31.5 | °8:8 8.5 +025, 7 5 “9c 6.4 Be | aso Sel 
1.8 bo) d8od 1 1935 | 855 Tot 9.2 7.6 Baa pail Cy an ee se 
ie eBepal Ste letocon 1330 8.4 9.9 8.3 6.7 4.6 ae he 6 Oa ee, 
Nedte5O) 929) 13207] 10.5 | 7.95) 36.0 Goth 6.1 4.2 Bok) 720i 145 
Ba OSB: 8.5 | 32.0 FOr! Tar ih 2608 tee 7.4 338, |e eook 12.1 16.4 
cle heb Miedo odes 8.0 T.4 | 21.2 aa 6.1 3.6} 3.0 12.0 13.4 
ALO EO: Ue UPI A he fe (SE MeO ATCO 626 5.8 3.6) SOs dose 6 tae 
| 24.0 | 6.2 | 16.0] 8.0] 6.8 | 16.1 6.1 5.0 S91 2229 | Ast 8.6 
lh aI RSs 5.6 | 12.0 8.5 6.6 | 16.1 7.0 4.7 Sedo. Oe coe stilee antec 
| 1650} 5.0L 10.0) fr 8.3)" 620°), 22.5 7.0 4.9 2.9 4.9 9:0 |) 5:9) 
9.1 4.8 829 Weare 9 5.8 | 36.0 6.5 4.9 2.8 5.5 1.2 4.9 
6.6 | - 4:2 4) 7285) 9:0 | 6.0 | 26.0 | 6.9 4.7 4.0 6.4 G27 Ae 
5.5 4.0 7.0 | 387.5 |, 20.3 | 18.8.) 12.0 4:5-| 9.9 Ong Ott ee) 
“[BSO", Sa8 4) (6554) 45. 93320 | ss 2a) s 1052 4.5 9.5 4.5 11.0 3.6 
MT Se 6.0 | 50.2°]5238.0 | 10.2 | 8.6 | 4.5 7.6 3.8 10.5 3.5 
17.3 3.6 5.8 | 45.0 | 20.6 8.7 7.0 4.4 DSH dso 7.4 4.9 
14.0 8.5 516 135.00] 1676 8.2 7.0 6.5 4.8 3.1] 6.2 4.5 
10.9 | 31.0 bt | 26.0") 1.8 G8 11.4 ye 4.0 2.9 5.3 4.2 
8.0 | 24.4 5Oop Ge] 1053 7.0 12.0 6.2 3.6 2.8 AB} 7 PSO 
6:5 |) 15.6 5.0 | 11.8 8.7 6.8 11.2 Seis ee 2.6 4.5 4.0 
5.4 | 15.6 4.9 9.5 . 6.7 oT 4.8 3 | 2.4] 4.40 | 3.8 
4.8 |... al) 437 Sativa en) eG 52s 4.4 ae 2.4 Eel ott Bote aear aces 
| | | | | | 
510] 1,230] 1, 230/28, 500/23, 000| 2,580) 5,570} 1,890] 7,820 6, 5001 900! 5,920 
350| 1, 230] 1, 450/17, 900/74, 000| 2,35 5,000) 1,670; 6,620) 7,260 955| 4,420 
350| 1,010] 1, 450/10, 900/50, 700| 2,240) 4,420) 1,890! 7,260) 5,460! 1,230) 3,380 
350 800| 2,580] 7, 960|29,400| 2,120] 4,080) 4,300] 10,100} 5,000) 2,350} 2,700 
280| 700} 7,540! 6, 380/29, 700) 2,460) 3,73 6, 260| 6,870| 11,800! 2,580} 3,040 
280 700/24, 800| 5, 340/19, 900| 5,460] 3,380} 5,220] 5,110) 13,9) 2, 5, 460 
150 700/19, 700) 9,300|17,600| 7,820) 3,160) 4,1 5; 10,400} 1,450) 6,870 
150| 700/11, 300/18, 500/13, 200! 7,000] 2,920) 3,620| 10,400! 7,680) 1,120] 5,110 
150 700| 6, 030/17, 800/10, 400| 5,920! 2,810) 3,270] 10,500} 5,920) 1,010| 4,080 
280) 700} 5, 680\12, 700| 8, 400 sins ox 2,920! 7,960/ 4,880] 1,120] 3,160 
4,540] 9,300] 7,000] 4,650; 2,920) 2,460} 5,570} 4,880! 1,560] 2,580 
3, 730|22, 200| 5,800] 4,190) 3,500) 2,120] 4,190] 7,820] 6,030] 2,120 
3, 500/48, 600) 5,340) 3,730) 4,420) 1,890) 3,500] 14,100| 5,680| 1,780 
8, 880/82, 400| 4,650} 3,380} 4,300! 1,670! 3,160] 31,000) 5,220) 1,450 
3, 160/21, 100) 4,650! 3,160) 3,960] 1,560) 4,300] 23,000] 4,650] 1, 230 
2,.920/14, 600] 4,650] 3,380] 3,500] 2,450] 11,300} 13,000] 4,880) 1,120 
2, 580/11, 300) 5,110) 4,650) 3,160) 1,230) 15,000/ 7,960) 3,730} 955 
2, 350/14, 500| 4,650| 6,380) 2,920) 1,060] 9,600) 6,030) 5,220 900 
2, 700/55, 600) 4,650| 9,450| 2,700 955| 6,740) 4,650 9,900 850 
4, 760/46, 000) 4,200] 17,600) 2, 460 850} 5,680| 4,080] 7,960 700 
29, 400) 28, 100] 3, 960} an! 2, 350: 900| 7,540) 10,200) 7,820) 1,010 
34, 100/17, 000| 3,780) 15,800) 2,120 900) 11,500) 9,000) 8,550) 1,340 
22, 400/11, 800} 3,500) 12,900] 2,120] 2,120} 9,300] 6,030] 6,380] 2, 
15, 400/14, 300] 3,270] 11,700] 1,890) 10,200} 6,500} 4,190) 4,420] 1,780 
11, 000/16, . 5 1, 4,650| -8,040| 3,270) 1,400 
38, 200 1 3,380] 2,240] 2,460) 1,180 
28, 100 a 2,700| 1,780] 2,120) 1,010 
16, 600 1 2,000) 1,450} 11, 300 850 
12, 700 a 2,240] 1,180] 16,300 800 
48, 600) 1 3,160/ 1,060) 11,500] 3,160 
46,500) 9/000 c8.2t “G:d40h ok cee S00 Lees 955{ 8, 250).............. 
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Daily discharge, in second feet, of Cumberland River at Burnside, Ku., 
for the years ending September 30, 1915-1920. 
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Daily discharge, in second feet, of Cumberland River at Burnside, Ky., 
for the years ending September 30, 1915-1920.—Continued. 


ieee | | | | PS io 
Day | Oct.|Nov. Dee. Jan. rises | Mar.; Apr. | May | June| July Aug. | Sept. 


i 
11, 000)60, 500) 18, 900 


3,620| 1,450] 1,120/ 6,260] 2,120 366 
45, 800/39, 000| 20,700) 3,160] 1,280) 1,120) 9,750] 2,350 308 
61, 800/25, 700) 18,700] 3,040) 1,340/ 1,120! 10,100! 4,760 329 
32, 400/34, 800| 42,000) 2,810] 2,000) 1,060) 11,200) 3,960 329 
19, 300|41, 200] 58,700) 2, hea 2; a 955| 11,000) 3, 380) 329 
12, 200|26, 500| 37,200; 2,460) 2, 000} 850| 8,550) 3,270 329 
8, 700/17, 800) 31,700| 2,350/ 1,780 750| 7,540] 2,350| 1,120 
7, 260/13, 200| 33,900) 2,120| 2, 460 700; 8,100] 1,780) 2,580 
2,120] 3, 840) 519| 8,400} 1,400) 2,920 

3 3, 


3; LO. ee 4,1 1010/2 = 
Babe 
3, 000/69, 100| 6,260) 4,540! 7,540) 2,580) 5,460| 1,890 970 
3, 000/44, 000| 5,680| 4,190) 6,260| 2,120! 6,260) 2,000/ 1,430 
2, 500/25, 000| 5,340) 4,880) 5,460| 2,120} 5,920) 1,430) 1,780 
2, 500/13, 400| 5,340] 14,100) 4,760) 1,890) 4,080) 1,200} 2,920 
2,500| 9,600] 7,540) 16,600) 4,300! 1,660) 2,580} id 4,300 
| | 
2,500/ 7, 260| 11,200; 12,900; 3,730| 1,660; 1,890 745| 7,400 
4, 880| 6, 740| 13,000) 10,200) 3,380, 1,660; 1,370 695| 6, 030 
9,900| 7,820] 13,700) 53,300} 3,270) 1,780) 1,140 533| 3,840 
9,150{ 9,450; 12,400! 61,100) 3,960) 1,660) 1,080 550! 2, 460 
7, 260/10, 400| 11, ay 39, ay ie a 1, 320] - 1, et 533| 1,780 
4,800) 8,550| 9,450) 23,700| 5,220) 1,140) 1,370} 524| 1,260 
6,000} 7,400! $,550| 15,200! 4,760! 1,030] 1,200 490) 1,140 


11, 000) 6,620] 7,540) 9,900) 7,540 912 97 490| 1, 030 
10,000| 6,140) 6,870| 7,820] 36, 800 800 800 490 695 
18, 900| 5,680) 6,260! 6,030} 37,000! 699 607 465 26 


| 
25, 400) 5,460| 5,800| 5,460! 20,500 645 533 449 533 
19, 100| 5,340) 5,570) 5,800) 10,500 569 533 449} 533 
12, 200) 4,886] 5,000| 6,740| 7, 400) 533] 490 490 490 
9,000] 4,420| 4,420) 6,870} 5,800} 578 490) 745 516 
7, 000/14, 800| 4, 190} 6,260} 6,140 695 433 550 607 


i | | 
5, 500/29, 000| 4,420) 8, 850) 17,000 745 370 533| 607 
5, 000|22,409| 4,880) 18,900} 14,600} 2, 240 401 533 578 
4, 500/14, 300) 5,340| 16,100] 16,100) 4, 420) 441 524 533 
5, 340/10, 500| 5,460) 12,200] 30, 3 3, 380 441 449 533 
4,540} 8,250) 11,000) 9,000) 15,500) 3,040 457 409| 533 


7,820) 9,900) 2,810 490 37 | 465 
11,700! 7,180) 3,840 490 385 449 
12,500| 5,800] 3,960 626 516} 385 

9,900) 4,650/ 3,500) 1,030 645 332 


91, 200| 


465/31, 200) 5, 460/25, 700) 4,760) 12,200) 8,400) 14,500) 4,650) 1, ea 550 465 
465/20, 700| 4, 880/116000} 4,420) 9,900) 6,740) 18,500] 38,840] 1,320! 1,200 385 
465|12, 000) 8, 960/116000| 38,780) 8,250} 5,680] 18,300} 3,270) 1,080) 1, 200 385 
465/61, 400| 3, 880|74, 300) 3,500) 6, 870 2, 810 855 745 310 
310| 4,650} 2,920/45, 200) 3,500! 6,260} 4,540] 10,200] 2, 350 745 645 310 


465| 3,500) 2, 580/80, 300] 8, 380| 14, 800 
310] 2,700) 2, 3850/14, 500] 3,160) 33, 900 
310] 2,350] 2,240) 9,000| 2,810] 22, 800 
310} 1,.890| 2, 000/_8, 400), 2,810] 18, 900|_, 3, 380). 13, 600|_ 3,040 745 745 310 
310) 1,890) 1,890) 8, 250) 2,810) 27,600} 3,270) 22,000} 3,500) 1,080 745] 310 


COS ee 1 00 
moa 
5 oO 
Sse 
= 
er 
E 


| | 
310] 1,890) 1,890) 7,260] 2,700! 22,200; 4,080) 18,500) 2,920 970 550 310 
550| 1,780) 8,040) 5,920) 2,470] 16,300} 6,500} 11,800) 2,350 855 745 240 
550/ 1,780) 3,160] 5,800] 2,470) 11,500) 8,550) 7,960| 2,350: 855 
ie: 
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Daily discharge, in second feet, of Cumberland River at Burnside, Ky., 
for the years ending September 30, 1915-1920.—Continued. 


a el, a eee es | | | | 
Day | Spend Dec. ices eal Mar. Apr. May | June July | Aug.| Sept. 


| 

2,470| 8,700) 8,400) 6,140| 2,240 745| 1,080 240 
2,810| 7,680} 6,870] 5,340) 2,120 645| 1,890 240 
3,960] 7, 5,920) 4,760) 1,890 645) 1, 320 240 
4,650) 6,380) 7,540) 4,300) 1,540 64 970 175 
4, 300| 20,700) 11,700) 4,420) 1,200 550, 745 115 
3,960] 19,100) 10, 200} 4,300) 1, 080 600 745 115 
3, 730| 12,7 8,100] 4, a 1, 080 645 645 115 
3, 
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, 380} 22,400) 2,920 310 310 250 
, 160) 20,500) 3,040 310 310 200 
040] 13,200) 2, 000 310 385 175 
, 000) 7,960! 2,000) 1,080 175 


| 
175) 6,380)19, 700) 3,380) 6,380| 7,540| 6,260) 13,900) 2,920] 1,200 550] 2, 920 
175/83, 900/15, 500] 3,620) 5,220) 6,620) 45, 800) 13,200) 2,580] 1, 080 745| 2,810 
175/66, 000/15, 000| 3,500) 4,650) 6,280) 82,900] 11,000] 3,270) 1,080 550) 2, 810 
175/34, 800) 9,900) 3,380) 5,110| 6,030) 51,200) 11,000] 7,180| 1,080 550| 2, 350 
175/19, 500| 6,740) 3,160/46,500) 8, 400! 36,500) 9,150/ 29,400) 1, 080 465| 1,890 


9,600) 5,800; 2, 920/31, 200) 16,300) 23,000) 7,540/ 31,700) 1,200 465) 1,780 
6, 140|31, 700| 2, 460/18, 700| 14,100] 17,800] 6,870) 16,800) 1,890 465| 1,540 
4, 650/54, 300/ 3, 040/12, 400| 11,500) 13, 900| 10,700) 10,500) 2, 120; 645) 1, 4380 
4, 080/36, 000/44, 000/10, 100} 9,600) 11,700] 12,200/ 6,870} 2,120] 1,080] 1,320 
3, 500/28, 300/58, 200) 8,100| 7,680! 10,700) 8,550) 5,110; 1,540] 1,540) 1,320 


| | | | | | 
dt 400) 3, 730/25, 200)28, 300| 7,680) 6,620) 8,700) 6,500| 3,840) 1,320) 4,760 Le 


67, 300|22,000| 7,260! 5,800) 5, 2001 3,270) 1,320) 4,880| 2,920 
44, 000}12, 900| 6,620] 12,200) 5,920] 2,350) 1,080) 3,840) 2,580 
}24,100|10, 400| 5,800) 13,200! 4,880) 1,890 970) 3,270| 3,500 
12,900) 7,960} 5,570] 11,800} 4,080] 1,660 745| 2,920) 2,350 

9, 150 y y 
7,130 


| 
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Monthly discharge of Cumberland River at Burnside, Ky., for the years 
ending September 30, 1915-1920. 
(Drainage area, 4,890 square miles.) 


Discharge in Second-feet Run-Off 

(depth in 

Month Per inches on 

Maximum |} Minimum | Mean. | Square | drainage 
Mile area). 
Ree o>) ow BI. eae |, ee ee 
Den loonie é 48, 600 1,230 13,500 | 2:76 3.18 
January 5-2. = 5b, 600 5, 340 18, 800 3.84 | 4.43 
February e 74, 000 | 2,700 12, 300 2.52 _ 2.62 
March 19, 500 2,120 7, 300 AL 1.74 
April 5,570 1, 670 3,010 616 69 
May 22,000 850 5, 100 1.04 | 1.20 
June ~~ 15,000 | 2,000 6, 660 1.36 1.52 
Palys. ei 31, 000 955 7, 630 1.56 1.80 
August .. a 16, 300 900 4, 900 1.00 bls 3) 
September 6, 870 700 | 2,410 -493 | .5d 
THE Year eevee 74,000 150 | 7,320 | 1.50 |* 20.31 

1915-16 BS 
October | 34, 800 1,780 7, 960 1.63 1.88 
November 86, 700 | 1, 060 14, 200 2.90 3.24 
anuary ... 3 » 20 : : : 
February 18,900 | 3, 840 9,610 1.97 2.12 
March .... 20,300 |, 3, 730 9,340 | 1.91 2.20 
April 16,100 | 3,500 | 6, 490 1.33 1.48 
May 20, 900 1, 060 3,120 | 638 74 
date ag “ al = 4,010 $20: 91 
uly 11, 200 3, 160 646 74 
August... .... 13, 000 750 4,430 906. | 1.04 
September _.... 1,400 | 398 733 150 17 
Dhety Catatcaccas as 105, 000 398 - 9,310. | 1.90 25.91 
| 
October 7, 960 343 1,810 370 43 
eran! 1,560 Be ts 790 162 18 
aniary e 12 300 5735 25, 800 5 38 6:09 
peer § a pa ee * " 3.46 3.60 
arches: = : ; x ‘ ‘ 
April S 29, 000 2,120 9, 400 a 3 i 
4,650 | 1, 280 2,640 540 | 62 
5, 340 519 2,020 .413 | 46 
15,000 | 420 4, 750 971 1.12 
6, 870 1,010 2,510 <pls. |] 59 
2,920 329 1,140 233 | 26 
112, 000 329 9,630 1.97 26.72 
OCTO DER waca ace 11, 500: 303 1, 960 0.401 46 
Nbr gate 4, * a 1, 230 202 28 
ecember 6, 1, 730 dot 41 
January 149, 000 | 2,500 22,100 4.52 5.21 
ee ee) | He) Ee) ie 
, . : 55 

April 61, 100 | 4,190 14, 300 2.92 3.26 
May 37,000 | 3, 040 10, 300 2.11 2.43 
June 4,420 | 633 1, 920 893 44 
dys wees 6, 260 | 370 1, 490 305 35 
August ..... , 000: 370 686 .140 16 
September 7,400 | 310 | 1,500 807 34 
ATWO M VY ORT | Ren ceteee 149, 000 | 303 | 6, 490 1.33 18.00 
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Monthly discharge of Cumberland River at Burnside, Ky., for the years 
ending September 30, 1915-1920—Continued. 


(Drainage area, 4,800 square miles.) 


Discharge in Second-feet 


Run-offt 
(depth in 
Month Per inches on 
Maximum]! Minimum] Mean. | Square | drainage 
Mile area). 
1918-19 
OEP 0 oa ee eee ee, 19, 7 310 2,060 0.421 0.49 
November J 31, 200 1,540 | 5, 190 1.06 1.18 
December .... S 28, 700 1, 890 6, 840 1.40 1.61 
January ...... x 116,000 | 5, 570 22,100 4.52 5.21 
February ES 16, 100 2,470 5, 800 1.19 1.24 
March 33, 900 4, 420 12, 800 2.62 3.02 
April 11, 700 3, 040 5, 680 1.16 1.29 
May 28, 300 4, 190 11, 600 2.37 2.73 
June .... 4, 650 850 2,210 | 452 50 
daELy: 5 z 1, 660 310 | 21 147 | salt’ 
OW TEATS ae LE MEE SIE 3, 500 310 | 864 Sure || -20 
Neptem DER —— 2 645 | 115 287 059 -07 
HG. VOOR = an m: : 116,000 | 115 | 6, 390 Sil aera 
| | 
1919-20 | 
Deu ber ne). a aes 39, 000 75 8, 490 1.74 2.01 
November Ss, 838,900 | 1,890 15, 000 3.07 3.42 
December . s 59,500 3, 160 17, 100: 3.50 4.04 
JaMUAary bd 107, 000 2, 460 25, 000 5.11 5.89 
February = 62, 100 4, 420 14, 700 3.01 3.25 
March ... 69, 900 4, 880 18, 300 3.74 4.31 
Aprik =: 82,900 4,760 15, 200 SbL 3.47 
May 13, 900 2, 810 6,150 1.26 1.45 
June .. 31, 700 970 5, 970 1.22 1.36 
July: = a 5,110 550 1,,790~ | 366 42 
August ... > 20,500 | 465 | 5, 380 1.10 IE2T 
September —2.0.....---22---- 21,500 | 1, 320 | 4, 740 969 1.08 
i 
Wiig Teo eth ie eens 107, 000 175 | 11,500 2.35 31.97 


SOUTH FORK OF CUMBERLAND RIVER AT NEVELSVILLHE, KY. 


Location.—One-fourth mile below Turkey Creek ferry, on 
Greenwood-Monticello pike about a mile from Nevelsville, Me- 
Creary County. Little South Fork enters on left about 134 
miles above station. 

DRAINAGE AREA.—1,260 square miles (measured on maps of 
Kentucky and Tennessee, compiled by United States Geological 
Survey, on scale 1:500,000). 

Recorps AVvAmABLeE—March 10, 1915, to September 30, 
1920. 
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Gage.—Vertical staff gage in 5 sections bolted to rock 
ledges on left bank; read by Mart Keith and Ben. Whitehead. 
A reference gage for use in referencing soundings at the measur- 
ing Section, is attached to a tree on the left bank 110 feet below 
cable. 

DiscHARGE MEASUREMENTS.—Made from cable about 2,000 
feet below gage, or by wading. tis 

CHANNEL AND Conrrou.—Channel straight above and below 


Gage on South Fork of Cumberland River near Greenwood, Ky., April 
9, 1915. 


bed, compact gravel. Low-water control is partly the bed of the 
river below gage and partly a gravel bar about 2 miles below 
gage. Both are probably permanent. High-water control is 
bed of stream for several miles below gage, and may be slightly 
affected by foliage along the banks. 


ExtreMES or DiscHarRGE.—Maximum stage recorded dur- 
ing period of record, 35.8 feet January 28, 1918 (discharge, 
roughly 53,100 second-feet ; minimum stage, 1.54 feet, September 
19, 1919 (discharge, 50 second-feet). 

Icr,—Stage-discharge relation seldom if ever affected by ice. 


ReGguLATION.—Operation of a small power plant short dis- 
tance above gage may affect flow at extreme low water. 
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AccurAcy.—Stage-discharge relation probably permanent; 
not affected by ice during period of record. Ratine curve well 
defined to 23,000 second-feet. Gage read to hundrtdths twice 
daily. Daily discharge ascertained by applying mean daily 
gage height to rating table. Records excellent. 


COOPERATION. 


Station maintained in cooperation with 


State Geological Survey of Kentucky. 


South Fork of Cumberland River looking upstream to mill dam from 
point near gage. March Ul, 1915. 


Discharge measurements of Cumberland River at Nevelsville, Ky. dur- 
ing the period 1915-1920. 
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ag at ok 0 oO 
: OF | Ao] Om |As 
Sec.- | 
1915 BET ped Ue, eg | at 1 Uy get 
Mar. 10/Ellsworth & July 17/B. E. 
Sethier.. -53 te 4,88] 1,530|| July 17|B. HE. 
Apr. 9/C. E. Elisworth..| 3.72] 816) 17) Bee 
1916 1sjB. E. 
Apr, 244. H—Horton 4.48] 1,290|| 1918 i 
Sept.161B. EE, Jones... | 2.20) 150!/|\June 15|Hopkins & 
ips oe JONCS 2 x225 3.07| 446 RCT GIWICTA toa eee: 2.43] 285 
1917 | 1920 
Jeon os ee He OMNES So ess 7.35| 3,250||May 15|W. R. Kineg.............. 3.88] 874 
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of South Fork of Cumberland River at 


SURFACE WATERS OF KENTUCKY 
Nevelsville, Ky., for the years ending September 30, 1915-1920. 


Daily gage height, in feet, 
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30, 1915-1920.— Continued. 


CUMBERLAND RIVER BASIN RECORDS 


Nevelsville, Ky., for the years ending September 
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30, 1915-1920.— Continued. 


SURFACE WATERS OF KENTUCKY 


Nevelsville, Ky., for the years ending September 
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Daily gage height, in feet, of South Fork of Cumberland River at 
Day 
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1917-18 
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Daily gage height, in feet, of South Fork of Cumberland River at 
Nevelsville, Ky., for the years ending September 
30, 1915-1920— Continued. 


| Pa mn | . 

Day | Oct.|Nov.| Dec.| Jan. Feb. Mar.| Apr. | May | June! July eens | Sept. 
| 
| | | 
1.88] 6.3] 5.1] 8.4 | 20.3 oa ed CEA a Ee je BEE) | ae 
| 
2.65, 5.4 | 5.2 | 3.35} 12.3] 7.5] 9.4] 6:3 12.0| 2:65] 1.86) 3.15 
2505) 4-7 | 9.4) 3.50) 9.1)- 6.81 8.1) 5.9] 7.0) 2.61 2.49] 3.75 
PataleMesaieli. Oa 4.9) 07.890 626 | cb: |i 5. Tali e569! |i 2.6. le Batble 3. 
2.37| 4.1] 10.4| 10.2] 6.7] 6.0] 68] 5:5] 4.8] 2.55] 2.5-| 3.1 
<4 3.9] 12.2] 10.5 | 6.4] 5.8 | G34 4:9 4.3} 92.65 |- 7.85] - 8.5 
| | 
2.14] 4.8| 10.5] 84] 62! 5.5] 5.8] 46] 39] 25] 7.5] 3.3 
SS ety 84 GSS BS ete) BA 404 86a) P55) BIB 405 
ES 129) | TOT Gh B61 296. 15.3.) 4 Ole 88351" = 9-83)" 113.1 1240 
B90] G29. | 19662) 556 | DEAN IS.0 | Bid 24205) 8.2)/ 2226] 114 | 727 
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BO, Cot OO A PI. S| Be |e 8.5 |< 2.55] 72.6 |. 0.2), 7 
Bea yi essbo 5.89 6.6 (AS) 0021 | 6.8) 805 ots) 4.6 | 5.9! 4.2 
| ee — 

: pee | coe) 6.5 | 134) 48) 112) 9.9) 8.6] 144) 3.8) 411 3.8 
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apse | 40) 7.7) 6.3 6.8) pot 4.6 [32 | 21a ee) ake 
4,7-| 18.6 | 3:9] 6.6] 6.0] 5.6); 7.0] 4.2 |= 3.2:}, 2.09) 3:6] 3.8 
a4 | 10.7} 3:8| 6.0 |, BO 6:41) SSB iy 529") | 2005] eats) Bras 
+ oe (S386h. BG [ose eg Ean 316 cee PAI SW Reka 


-- Daily discharge, in second feet, of South Fork of Cumberland River at 
Nevelsville, Ky., for the years ending September 30, 1915-1920. 


: a Days | Mar. | Apr. May po | July | Aug. Sept. 


| 
1,160; 3,150 430) 1,740 
1,410} 1,950 452| 1.480 
1,740} 1, 290 800| 1,100 
1,250) 4,180 860 920 
1,040| 5, §50: 602] 1,740 


1,540} 6, 070 430| 4, 880 
2, 860]. 3, 280 310) 4,000 
4, 980} ~ 2, 080 256| 2,570 
4,470} 1, 480 292| 1,740 
2, 710} * 1, 220: 256) 1,350 


1,680; 1,040; 1,850) 1,100 
1,250] 2,080} 2,430 920 
1;290| 2,500} 1,880 712 
1,290] 6,070| 1,160 602 
8,480} 3,560) 2,150 499 


8,860! 2,360; 2,010 430 
4,670) 2,430) 1,350 388 
2,710) 1,540| 3,560 348 
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Daily discharge, in second feet, of South Fork of Cumberland River at 
Nevelsville, Ky., for the years ending September 
30, 1915-1920 Continued. 


iF | 
Day | Mar.| Apr. | May |June | July | Aug.|Sept. 
| | I 
| 
1915 

3, 000 860 292) 1,950) 1,480| 4,000 310 
5, 410 740 274] 1,540] 1,610] 3,000 292 
4, 880 712 256| 1,740| 17,200] 4,280) 388 
3, 560 658 255| 2,860] 5,080| 3,650 920 
3, 000| 630 348] 2,080| 2,640/ 1,880! 860 
2,570 575| 3,000} 1,350| 1,680) 1,480 575 
2, 290 523) 4, ree 980| 1,220) 1,100 430 


2,010 452| 3, 480 549 602| 11, 800 256 
1,810 452| 2,710 499| 452| 5,960) 1,540 
1,610| 1,040} 1,740| 1,220 388} 4,000) 1,540 
1, 480}: bao! 220 | 329) 2, Oe es 


July Aug. | Sept. 


20............17, 900|13, 700] 7,500! 2,360) 1,2201 1,220] 1,100] 348} 770] 2,780) 1,610} 188 


| | | 

6, 880| 4,570) 2,360] 1,160, 1,160] 1,100, 329} 685|_-5, 520} 1,160] 158 
4,380) 3,310) 3,910] 1,040} 1,220) 1 630 

3,150| 2,710/14, 400] 1,040} 1,160] 1 

2,570} 2,290] 7,500) 1,290) 1,040/ 1 
2,150| 2,500} 4,670| 2,; 1 


BO 
w 
er) 
— 
S 
a 


2, 150/25, 100) 2) 150].......... 4,470 256 : 
Noes 8,030| 1,950... | 3,230J.............] 13,100]............| 388]  329|....... 
| 


: 
142} 238] 2,500) 6,580) 6,880} 2,640) 1,160 292 137| 1, 040 658 
137] 218] 2,010) 4,770] 18,400] 4, 280 860 575 118 800} 1,160 
132| 214] 3,910) 3,150] 41,700] 6,180 740 712 109 770} 1,040 
122] —221)28,500) 2,570) 33,200) 4, 090 7T0| 712 107| 1,040} 1,480 


118} 288/36, 100} 2,290) 24,300) 5, 850 920 549 102 712 920 


a 
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Daily discharge, in second feet, of South Fork of Cumberland River at 


| | 
Day | Oct.|Nov. 


1916-17 
Gi 


a, 
: 


Nevelsville, Ky., for the years ending September 


eae 


| 2,080} 
| 1,480) 


29) 1,160) ; 
| 980) 2 
74/11, 800) ¢ 


30, 1915-1920 — Continued. 


Jan, 


Feb. 


|26, 700 


9, 000 
4, 880: 
3, 390 


| 2, 640 
| 2,080 


1, 680 


1, 350 
2, 430 


20) 4,980 


| 3, 000/15, 800 


1,740 
1, 680 
| 1,610 
1,680 
1, 480 
1, 290| 
| 1,160 


| 1,040 
1, 040 
1,740 
| 2, 860: 
3, 150 
2, 860 


|13, 400} 
|22, 000 
| 7, 240} 
4, 470 


12,100) 22 


May | June! July Aug.| Sept 
| 

920) 452 98 575 602 
800 388 90 388 499 
800 348 107 329 388 
800 75 102 329 329 
800} 1,160 98| 1,160 310 
712| 1,160 90| 1,290 256 
685 980 71 740) 231 
630 740 65 523 207 
575 575] 73 409 185 
623 452 920 575 169 
475 368) 5,960} 3,910 158 
430 310} 9,000) 3,650 152 
388 274| 10, sa 2,500 144 
348] 238| 4,380} 1,540 348 
329 256] 2,640) 1,040 172 
310 214| 3,080 800) 120 
310 207| 7,000] 1,220 107 
452) 228] 6,880| 1,350 221 
549 238| 7,120) 1, 220) 188 

740 109 

549 98 

409 185 

348} 1,100 
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Daily discharge, in second feet, of South Fork of Cumberland River at 
Nevelsville, Ky., for the years ending September 
30, 1915-1920.— Continued. 


[ | | | | 
Day | Oct.|Nov.| Dec.| Jan.| Feb.| Mar. Apr. May ac July | Aug.| Sept. 


167| 5,740! 1, 660/16, 500) 1,330| 3,050) 2,290) 9,100) 850, 244 81 106 
142] 2,970] 1, 330/64, 900) 1,210| 2,500) 1,870| 6,820) 712| 212 108 114 
130] 1,870| 1, 090/22, 200) 1,150) 2,010) 1,590) 4,190) By) 174 130 126 
120| 1,450)  970)11, 400] 1,090] 1,800) 1,390] 2,970) 500 160 158 110 
114] 1,150) 850] 5, a 1,090[ 1,940) 1,330) 2,220 430 a 278 95 
104| 970} 740) 3,560] 1,030/ 19,200] 1,270] 1,940 371 162 500 82 
95| 740) 630| 2,970] 910] 8,580] 1,150) 1,800 371 147 314 79 
88| 658] 602] 2,730| 910] 5,410} 1,030| 1,800 352 167 261 79 
82| 575) 575] 2,500; 910) 8,710 970| 2,970 430 261 160 76 
79| 525| 550) 2,480} 850] 8,710 970} 3,560 452 278 120 85 
76| 475| 740] 2,080! 850] 5,300) 1,090) 2,290 590 278 110] 71 
79| 452] 768| 1,940| 795! 3,650] 2,890) 1,800 630 261) 218 66 


6, 580} 4, 280 
4, 280| 2, 890 
6,100} 2,360) 2 
20, 800) 1, 940 
11, 500] 1, 660 


5, 740} 1, 870 
3, 650| 2, 480 
3, 050} 2, 500: 
2, 430] 2,220 
2,150/ 2,010 


1, 940/10, 300 
1, 590/31, 500) 2 
1, 450|£9, 700): 
1, 330/33, 100 


CUMBERLAND RIVER BASIN RECORDS 


189 


Daily discharge, in second feet, of South Fork of Cumberland river at 
Neveisville, Ky., for the years ending September 
30, 1915-1920—Continued. 


| 5) | 
Day | Oct.|Nov.| Dec. Jan,|Feb.| | Apr. May | June! July | Aug.| Sept 
| 
1919-20 | | 
25............| 6,700; 575] 1, 210/19, 500) 7,300; 2,150} 2,080] 2,730] 1,150 231) 1,390 475 
3,470) 7,670] 1,090] 8,710] 4,770] 2,010] 5,3 3, 210 850 204} 1,090 525 
2, 080/11, 600} 1,030] 4,870) 3,130] 1,870] 6,100) 2,010 602 170) 1,090) 500 
| 

| 6,580) 970) 3,650 1,€60| 4,100) 1,330. 525 147; 1,090 795 
4,470] 910) 2,73 2,010} 3,050] 1,090 525 136 740. 850 
6,820) 850] 2, 290). 1,590) 2,570 850 390 128) 500 550 
| eee } © 768] 1, 940) 2. ASOD ees TAQ |S .cer 126), \030| eee 

| i 


Monthly discharge of South Fork of Cumberland River at Nevelsville, 
Ky., for years ending September 30, 1915-1920. 


(Drainage area, 1,260 square miles.) 


Discharge in Second-feet 

Run-off 

(depth in 

Month Per inches on 

Maximum | Minimum | Mean. Square | drainage 
Mile area). 

1915 
March 10-31 | 5, 410 920 2,190 1.74 1.42 
April .. a 1, 680: 452 919 729 81 
May 5, 080 256 1, 340 1.06 1,22 
June _ 8, 860 499 2,160 1.71 OIL 
oh aes 17, 200 329 2,790 2.24 2700 
August . 11, 800 256 2, 160 ikea 1.97 
September _ 4, 880 256 1,140 905 1.01 
October 17, 900 549 3,340 | 2.65 3.06 
November 57, 000 409 5, 680 4.51 5.03 
December . 43, 000 800 6, 380 5.06 5.83 
January .... 27, 500 1, 950 7,170 5.69 6.56 
February 5, 960 1, 040 2, 430 1.93 2.08 
March 7, 500 980 2, 720 2.16 2.49 
April 5, 190 860 1, 850 1.47 1.64 
May 13, 100 310 1, 120 889 1.02 
June 5, 960 256 1, 450: 1715 1.28 
July? 6, 640 127 1,390 1.10 P27 
August _. 4, 880 329 1,520 isAL 1.40 
September 452 107 212 . 168 olf) 
- 1 
AMAYS 22h glee eee 57, 000 107 2, 950 2,34 31.85 
October 43) 80 iat 0.136 0.16 
‘November 348 102 147 a layg ile} 
December 30,600 | 214 2, 240 1.78 2.05 
January 36,100 | 1, 350 7, 360 5.84 6.73 
February 22,000 1,040 4, 460 3.54 3.69 
March 41, 700 2, 710 11, 900 9.44 10.88 
April .. 12, 800 602 2, 850 2.26 2.62 
May ... 1,160 256 273 455 62 
June 1, 160: sBy) 432 343 38 
Pualy “= 10, 100 65 2,570 2.04 2.35 
August .. 3, 910 274 995 -790, ail 
September 1,740 | 98 471 874 42 
ey CAT ee 41,700 65 2, 850 2.26 30.74 
Sled, asi 
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Monthly discharge of South Fork of Cumberland River at Nevelsville, 
Ky., for years ending September 30, 1915-1920.— Continued. 


s ‘ - 
Discharge in Second-feet Run-oft 
(depth in 
Month “Per inches on 
Maximum | Minimum | Mean. Square | drainage 
| Mile area). 
| | | 
5, 630 130 682 0.541 0.62 
1,450 | 201 | 401 | 318 35 
December . 1,500 260 532 -422 49 
AL AT Ye ee, 53, 100 660 6, 070 4.82 5.56 
February 7, 930 1,150 2,790 2.28 2.30 
March 2,810 eth: 1,700 135 1.56 
April 35, 300 1,150 5, 620 4.46 4.98 
May 12, 900 850 2, 830 2.25 2.59 
June 1, 210 177 469 72 42 
uly. &. 740: 114 235 187 | 22 
ATT SU Sibe ee 850 88 223 177 20 
September 1, 730 114 368 292 | 33 
i wee Ss | | 
TREO V CARE ste eee 53, 100 88 1, 820 1.44 : 19.62 
1918-19 
October ... 14, 200 76 1,160 0.921 1.06 
November 5, 740 333 1,520 nea LEB) 
December ... ae: 6, 340 550 1, 760 =. | 1.40 1.61 
January ..... ee 64, 900 1, 450 6, 690 meal ape 
February 9, 750 795 2,090 1.66 AS 
March 19, 300 1, 390 4, 870 3.87 4.46 
April 5,740 | 850 1,850 | 1.47 1.64 
May 9,100 970 2,330 1.85 2.13 
1,520 228 | 527 -418 | 47 
Apbilsie Meas 278 69 | IBS” | 123 f. 14 
August 22 500 81 164 4 130; Be 15) 
Sy 206 50 91.4 073 08 
| 
64, 900 50 1, 940 1.54 | 20.94 
1919-20 | | 
October a 11, 400 63 2,430 | 1.93 2.22 
November . | 21, 600 525 3,190 | 3.01 3.36 
December ... 20,800 | 768 | 4,240 | 3.3 3.88 
JADWALY sot 39, 700 602 6,530 5.18 5.97 
February 24, 700 1, 270 5, 530: 4.39 4.7 
March 40, 700 1,390 5, 57 4,42 5.10 
April . 35,300 1, 270 5, 250 4.17 4.65 
May 4,370 685 1,670 cE 1.43 
dfalaey 11, 800: 261 2,100 1.67 1.86 
ety Fee H 1,330 26 305 242 -28 
August. ..... ee 10, S00 90 2,490 1,98 2.28 
September = 8, 450 475 1,500 19] 1.33 
The year 40, 7 63 3, 440 2.73 37.20 
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